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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS AIR FORCE CENTER FOR ENVIRONMENTAL EXCELLENCE
BROOKS AIR FORCE BASE TEXAS

-3
(Y]
-t

30 April, 2002

MEMORANDUM FOR RAY RISNER (TNRCC)

FROM: HQ AFCEE/ERD
3207 Sidney Brooks
Brooks AFB, TX 78235-5344

SUBJECT: Naval Air Station Joint Reserve Base
Formerly Carswell AFB
TNRCC Solid Waste Registration No. 65004
TNRCC Hazardous Waste Permit No. HW-50289
EPA ID Neo. TX0571924042
Final Site Investigation Report, AOC 19

Dear Mr. Risner,

Two copies (one original and one copy) of the Final Site
Investigation Report requesting closure of Area of Concern 19 are
enclosed for your review per the TNRCC RCRA permit No. HW-50283
for NAS Fort Worth JRB. Additicnal copies of the Final Report are
also being sent to the TNRCC Region 4 Office and to EPA Region 6.

Should you have any questions regarding this letter, please
contact me at (210) 536-5290.

Sincerely,

Ykl K &

Michael R. Dodyk, P.E.
Restoration Team Chief
NAS Fort Worth JRrE

<3

Pnnted on Recycled Paper
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cc:

EPA Region VI

Mr. Gary W. Miller

1445 Ross Avenue, Suite 1200
Dallas, TX 75202-2733

TNRCC Region 4 Office

Mr. Sam Barrett, Waste Program Manager
1101 East Arkansas Lane

Arlington, TX 76010

TNRCC Region 4 Office (letter only)
Mr. Tim Sewell

1101 East Arkansas Lane

Arlington, TX 76010

HQ AFCEE/ERD

Mr. Don Ficklen

3207 Sidney Brooks

Broocks AFB, TX 78235-5344

Booz-Allen & Hamilton

Ms. Audrie Medina

300 Convent Street, Suite 1250
San Antonio, TX 78205




Comment 1
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Comment 2

Response

Comment 3

Response

Comment 4

Response

RESPONSES TO REVIEW COMMENTS

DRAFT SITE INVESTIGATION REPORT
AREA OF CONCERN 19, NAVAL AIR STATION
JOINT RESERVE BASE, FORT WORTH, TEXAS

Page I-1, Section 1.0, 2 sentence. Please insert “as a voluntary action
by the Air Force and was” after “The SI was conducted.”

This change has been made as requested.

Page 1-3, Section 1.3, 4" paragraph, 4* sentence. Please explain the
source(s) of the “existing medium specific concentrations (MSCs).”

The sentence has been revised to read: “All analyte concentrations
above the applicable RRS 1 value were compared to the applicable
RRS 2 values, which are the medium-specific concentrations (MSCs)
presented in 30 TAC §335.368. Those concentrations above RRS 2
pose a potential threat to shallow groundwater.”

Page 1-3, Section 1.3, 5" paragraph, I* sentence.  Please use either
“Standard 2” or “RRS 27 consistently throughout the document.

The explanation of RRS 1, RRS 2, Standard 1, Standard 2, and
Standard 3 has been expanded in Section 1.3, and the document has
been reviewed to ensure that the use of these terms is correct and
consistent.

Page 1-4, Section 1.3, Please consider presenting the last two sentences
in Section 4.0.

The following text has been added as the 6 sentence of the 4"
paragraph on page 1-3: “In some cases, a site-specific soil MSC was
developed for an analyte by performing the synthetic precipitation
leaching procedure (SPLP) and comparing the analytical results of
the leachate to the applicable groundwater MSC (see Section 4.0).”

U.S. Air Force Center for Environmental Excellence

M \Deliverables\A FCEE\DO26\Comments\AOC 19 JRB NAS_comments doc 1 HydrmoGeologic, Inc  4/29/02
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Comment 5

Response

Comment 6

Response

Comment 7

Response

Comment 8

Response

Comment 9

Response

Comment 10

Page N/A, Section Figure 1.2. Please clearly indicate that the portion of
solid waste management unit (SWMU) 25 that is across Perimeter Road
is a part of SWMU 25. Also, include SWMU numbers for all SWMUs
shown on the figure,

Both portions of SWMU 25 have been indicated on the figure, and all
SWMUs and AOCs shown on this figure have been identified.

Page N/A, Section Figure 2.1. Please add a legend to the ﬁgure that
explains the various shadings on the drawing.

The shading on this figure has been reproduced from the original
USGS topological map; therefore, no change has been made.

Page 3-3, Section 3.4.1. Please change “Volatile” to “volatile” and
“Semivolatile” to “semivolatile” here and throughout the document.

The capitalization of these words has been corrected.

Page 3-4, Section 3.4.2.3. It is recommended that the section be
reviewed for discrepancies in the total number of Phase II borings and
monitoring wells.

This section has been reviewed and discrepancies have been
corrected. This section has also been revised to improve clarity.

Page 3-4, Section 3.4.2.3. I" paragraph, 2™ sentence. Please reword
the sentence for clarity.

This sentence (as well as several subsequent sentences) has been
revised for clarity.

Page 3-4, Section 3.4.2.3. I* paragraph, 3 sentence. Please indicate
whether the Work Plan was revised to reflect the expanded scope of work
and, if not, indicate whether AFCEE approval was obtained for the
increased scope.

M \Deliverables\AFCEE\DO26\Commems\AQC E9_JRB NAS_commems doc 2

US Aiwr Force Center for Emvironmental Excellence
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Response

Comment 11

Response

Comment 12

Response

Comment 13

Response

Comment 14

Response

Comment 15

Response

Comment 16

The original Work Plan Addendum was not revised. The report text
has been edited to indicate that the additional field work was
performed after consultation with AFCEE and with AFCEE’s
concurrence,

Page 3-4, Section N/A. Footnote 4 at the bottom of the page. Please
insert “low TCE readings in” between “on” and “the.”

This footnote has been revised to include this information.

Page 3-5, Section 3.4.2.3. 4" bullet. Please change “SW7471" to
“SW7471A” and change “Amercury” to “mercury.”

This change has been made as requested.

Page 3-5, 3.4.2.3, I” paragraph on the page, 5" sentence. Please insert
“analysis of ” between “of” and “the.”

The text has been changed to read “Based on the analytical results of
the sample collected from ...”

Page 3-6, Section 3.4.2.3. 2nd paragraph on the page, 2" sentence.
Please rewrite the beginning of the sentence to read “A sample was
collected from boring BHGLAQOCI1907 in August 2001.”

This sentence has been divided into two sentences that now read
“One of the twelve Phase II borings, BHGLAOC1907, was advanced
for confirmation purposes. The 10-foot interval of this confirmation
boring was sampled in August 2001 in order to confirm a TCE
detection in the 10-foot interval of BHGLAOC1901.”

Page 3-6, Section 3.4.2.4. 1* paragraph, 2™ sentence. Please show the
piles of golf course construction debris on Figure 3.1,

The debris pile is now shown on Figure 3.1.

Page N/A, Figure 3.1. Please crosshatch the area that is part of both

AOC 19 and SWMU 25 (also pertains to other figures). Please indicate
that the blue hash marks indicate an aqueduct.

M \Deliverables\AFCEE\DOXS\Comments\AQC 19_JRB NAS_comments doc 3

U.S. Air Force Center for Environmental Excellence
HydroGeoLogc, Inc  4/29/02
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Response

Comment 17

Response

Comment 18

Response

Comment 19

Response

Comment 20

Response

Comment 21

SWMU 25 is now indicated by cross-hatching in the manner similar
to that of Figure 6.1. Both figure legends now show that the hash
marks indicate an underground aqueduct.

Page 4-1, Section 4.0. 2" paragraph, 1* sentence. Please insert a
comma after “previously.”

This change has been made as requested.

Page 4-1, Section 4.0. 2™ paragraph, 3rd sentence. Please consider
revising the sentence to read “Furthermore, all analytical results
exceeding RRS 1 levels were compared to available MSCs.”

This change has been made as requested.

Page 4-1, Section 4.0. 3™ paragraph, 1* sentence. Please consider
revising this sentence if synthetic precipitation leaching procedure
(SPLP) analysis was run on any samples for which there was no existing
MSC. |

Standard 2 detections of analytes for which there are no RRS 2
values did not trigger SPLP extraction and analysis. No changes
have been made.

Page 4-1, Section 4.1. 1% paragraph, last sentence. Please include the
date that the RCRA Facility Investigation (RFI) was conducted at SWMU
25/Landfill 8.

The dates of RFI activities conducted at SWMU 25/Landfill 8 have
been added to footnote 6 on page 4-1.

o

Page 4-2, Section 4.1. I* paragraph, 2¥ sentence. Please include the
waste manifest for the metal debris, if available, as an Appendix.

No manifests were generated for this debris. The report has been

Response
revised to indicate that the metal debris was determined to be non-
hazardous.
U S. dir Force Center for Environmental Excellence
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Comment 22

Response

Comment 23

Response

Comment 24

Response

Comment 25

Response

Comment 26

Response

Comment 27

Response

Comment 28

Response

Page 4-3, Section 4.1. 2™ paragraph on the page, last sentence. Please
replace “native soil” with “the excavated s50il.”

This change has been made as requested.

Page 4-4, Section 4.2, I' paragraph, I* sentence. Please reference
Figure 4.1 at the end of the sentence.

This change has been made as requested.

Page 4-4, Section 4.2. I* paragraph, 3* sentence. Please locate the
bermed area on the Figure 4.1.

This change has been made as requested.

Page 4-4, Section 4.2. I paragraph, last sentence. Please indicate the
contaminants for which delineation is necessary.

The identification of contaminants for which delineation was

necessary is a principal topic of Section 3.4.2.3, and this section is
now referenced in Section 4.2.

Page 4-7, Section 4.4. 2™ paragraph on the page, 2™ sentence. Please
spell out the acronym “MDL” and include it in the “Acronyms” section.
The phrase “above the MDL” is redundant and has been removed
from this sentence.

Page 4-11, Table 4.2. Please define “GW-Ind” in the “Notes” section
below the table.

This change has been made as requested.

Page 4-12, Table 4.3. Please globally (for all tables) remove the term

“analyzed for , but” from the “Notes” section.

This change has been made as requested.

M \DeliverabiesiA FCEE\DO26\Comments\AGC 19_IRB NAS_comments doc 5

U.S Air Force Center for Environmental Excellence
HydroGeoLogic, Inc  4/29/02



HydroGeologic, Inc,—Draft Site Investigation Report AOCs 19—NAS Fort Worth JRB, Texas

Comment 29

Response

Comment 30

Response

Comment 31

Response

Comment 32

Response

Comment 33

Page 4-16, Table 4.4. Please remove the “2” following “NA= not
analyzed.” Also, please use capitalization consistently in the “Notes”
sections of the tables (e.g., text following “NA” begins with a lowercase
letter, but text following “F” begins with an uppercase letter).

This change has been made as requested. The table notes have been
edited for consistency.

Page N/A, Figure 4.1. Please label Perimeter Road in the figure.

This change has been made as requested.

Page N/A, Figure 4.3. Please describe the metal object in the right
pictures in the appropriate section of the text,

The text (page 4-2, third paragraph) describing the anomaly at
THGLAOC1902 has been revised to include both metal objects

shown in Figure 4.3.

Page N/A, Figure 4.8. Please consider indicating the extent of
contamination delineation. Also, the legend points out that yellow
shading indicates “proposed samples,” but there are no proposed
samples. Please clarify.

The text “proposed samples and” has been removed from the key for
yellow headers. The extent of delineation for VOCs and SVOCs are
depicted as the metes and bounds shown in Figure 6.1, and have not
been placed on Figure 4.8.

Page 5-1, Section 5.3. Please reference Figure 4.8 in this section.

Response This change has been made as requested.
Comment 34 Page 6-1, Section 6.0. 2™ paragraph, 1" sentence. Please insert
“activities at” between “that” and “AOQC 19.”
Response This change has been made as requested, with the addition of the
word “former” before “activities”.
US§ Air Force Center for Environmental Excellence
M \Deliverables\AFCEEADO26\Comments\AOC 19_JRB NAS_comments dac 6 HydroGeoLogic, Inc  4/29/62
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Comment 35

Response

Comment 36

Response

Comment 37

Response

Comment 38

Response

Page 6-1, Section 6.0. 2™ paragraph, 2™ sentence. Pléase insert “and
delineated” between “identified” and “at.”

An additional sentence was added after the referenced sentience:
“The SVOC:s in this section of the site have been delineated.”

Page 6-1, Section 6.0. 4" paragraph, 2" sentence. Please insert a
comma after the word “language.”

This change has been made as requested.

Page N/A, Appendix E. The “Notes” sections of the tables contain a
description of a “UJ” flag, but it does not appear that the “UJ” flag is
used in the table. Typically, a result will be flagged as “U” or “J,” but
not both. Please clarify.

UJ qualifiers are used in association with some AOC 19 data per the
approved QAPP (e.g., the antimony result for BHGLAOC1903 00 ft
on page E1-15). The definitions of data qualifiers in Appendix E
have been edited for accuracy and clarity.

Page N/A, Appendix H. Please ensure that the metes and bounds legal
description is included in the next version of this report. Make the
signature for Michael Dodyk, keeping the same address for AFCEE.
Please change the date portion of the signature blocks to “2002.”

The legal description for metes and bounds at AOC 19 has been
added to this report. The other changes have been made as
requested.

US Auwr Force Center for Environmental Excellence
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PREFACE

This document contains the Final Site Investigation (SI) Report for area of concern (AOC) 19
at the Naval Air Station (NAS) Fort Worth Joint Reserve Base (JRB), Texas.

HydroGeoLogic, Inc. (HydroGeoLogic) prepared this report under contract to the U.S. Air
Force (USAF) Center for Environmental Excellence (AFCEE), Contract No. F41624-95-D-
8005, Delivery Order No. 0026, in support of the Air Force Installation Restoration Program
(IRP).

Responsible key HydroGeoLogic personnel are as follows:

James P. Costello, P.G. Program Manager
Miquette E. Rochford, P.G. Deputy Program Manager / Project Manager

This contract will be administered by the Defense Contract Management Command (DCMC),
10500 Battleview Parkway, Suite 200, Manassas, Virginia 22110. The Contracting Officer is
Mr. David Miller. The Contracting Officer’s Representative is Mr. Don Ficklen (210/536-
5290), representing the AFCEE Environmental Restoration Division (ERD), located at
Headquarters AFCEE, 3207 Sidney Brooks, Brooks Air Force Base (AFB), Texas 78235-
5363.

U.8. Air Force Center for Environmental Excellence
M \Detiverables\AFCEE\D{26\RO4-02 827 doc l HydroGeoLogic, Inc 5/1/02
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electronic data deliverable

electromagnetic

Environmental Restoration Account

Environmental Restoration Division

Environmental Resources Program Information Management
System

Environmental Science and Engineering, Inc.

feet per day
degrees Fahrenheit

gallons per day per square foot
Groundwater Sampling and Analysis Program

hollow stem auger
hazardous waste
HydroGeoLogic, Inc,

Interim Remedial Action
Installation Restoration Program
International Technologies Corporation
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LIST OF ACRONYMS AND ABBREVIATIONS (continued)

JRB
LCS

mg/Kg
MQL
MSC
MS/MSD

NAS
NFA
NGVD
NPDES
NPL

OvM
OWS

PAH

QAPP
QA
QC

RCRA
RFI
RRS

SDG

SI
SPLP
SvVOC
SWMU

TAC
TCE
TNRCC
TWC

USAF
USEPA
USGS

Joint Reserve Base
laboratory control sample

milligrams per kilogram

method quantitation limit
medium-specific concentration
matrix spike/matrix spike duplicate

Naval Air Station

no further action

National Geodetic Vertical Datum

National Pollution Discharge Elimination System
National Priority List

OFganic vapor monitor
oil/water separator

polynuclear aromatic hydrocarbon

quality assurance project plan
quality assurance
quality control

Resource Conservation and Recovery Act
RCRA Facility Investigation
risk reduction standard

sample delivery group

Site Investigation

synthetic precipitation leaching procedure
semivolatile organic compound

solid waste management unit

Texas Admimstrative Code

trichloroethene

Texas Natural Resource Conservation Commission
Texas Water Commission

U.S. Air Force
U.S. Environmental Protection Agency
U.S. Geological Survey
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LIST OF ACRONYMS AND ABBREVIATIONS (continued)

voC volatile organic compound
WP Work Plan
WPA Work Plan Addendum
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FINAL
SITE INVESTIGATION REPORT
AREA OF CONCERN 19
NAS FORT WORTH JRB, TEXAS

1.0 INTRODUCTION

The Air Force Center for Environmental Excellence (AFCEE) contracted HydroGeoLogic,
Inc. (HydroGeoLogic) to perform a Site Investigation (SI) at Area of Concern (AOC) 19
located at Naval Air Station (NAS) Fort Worth Joint Reserve Base (JRB), Texas (formerly
Carswell Air Force Base [AFB]). This SI was conducted as a voluntary action by the Air
Force and was based on historic aerial photographic evidence that suggested that possible fire
training activities had occurred at this location. The investigation was conducted under the
auspices of, but not at the request of, the Texas Natural Resource Conservation Commission
(TNRCC) to determine whether any hazardous constituents had been released into the
environment from AOC 19. The first phase of the SI field work was conducted in May 2000.
Based on the results of the Phase I investigation, further investigation at AOC 19 was
necessary. The second phase of the SI was conducted in 2001. The results of field
investigation activities at AOC 19 revealed some evidence of release to soils at AOC 19;
however analytical results indicate that this release poses no threat to human health or the
environment. Based on this information, no further action (NFA) is warranted and AOC 19 is
recommended for closure under TNRCC Risk Reduction Standard 2 (RRS 2) (30 Texas
Administrative Code [TAC] 335.554).

1.1  PROJECT BACKGROUND

Carswell AFB was officially closed on September 30, 1993. A significant portion of the
former base, now known as NAS Fort Worth JRB, has been transferred from the U.S. Air
Force (USAF) to U.S. Navy management. Before complete property transfer can be
accomplished, required environmental investigations of potential contamination related to
USAF activities occurring prior to September 30, 1993 on NAS Fort Worth JRB property are
to be completed, and contaminated sites remediated.

On February 7, 1991, the former Carswell AFB (NAS Fort Worth JRB) was issued a Resource
Conservation and Recovery Act (RCRA) hazardous waste (HW) permit (HW-50289) by the
Texas Water Commission (TWC). This permit requires a RCRA Facilities Investigation (RFI)
of all solid waste management units (SWMUSs) and AOCs listed in Permit Provision VIII, as
well as those SWMUs and AOCs subsequently added to the list, in order to determine if any of
the hazardous constituents listed in 40 Code of Federal Regulations (CFR) Part 264, Appendix
IX have been released into the environment.

U.8. Air Force Center for Environmental Excellence
M \Delrverables\A FCEEADOZ6\R04-02 827 doc 1-1 HydroGeaLogic, Inc 4/25/02



-3
T
F=5

26
- HydroGeolLogic, Inc.—Site Investigation Report, AOC 19—NAS Fort Worth JRB, Texas

In accordance with permit HW-50289, an RFI/SI was conducted at four SWMUSs and three
AOCs at NAS Fort Worth JRB in May 2000 (HydroGeoLogic, 2000a). The SWMUs and
AOCs included in the RFI/SI served mainly as fire training areas, suspected former landfills,
and a storm water drainage system. The AOCs included in the SI are not listed in permit HW-
50289, nor were they added at a later date. The SI was performed as a proactive measure
under the initiative and direction of AFCEE.

The initial phase of the RFI/SI was conducted at the subject SWMUs and AOCs during May
2000, in an effort to obtain closure under the TNRCC RRS program. As a result of the initial
field investigation AOCs 17 and 18 received closure under RRS 1 in a letter from the TNRCC
dated March 7, 2001. The remaining five of the seven sites required further investigation
and/or remediation before closure could be requested. Consequently, a Phase Il investigation
was conducted at SWMUs 19, 20, 21, and 53, and AOC 19 in 2001 (HydroGeoLogic, 2000b)
SWMU 53 received closure under RRS 1 by the TNRCC in a letter dated July 18, 2001
Investigations continue at SWMUs 19, 20, and 21, the results of which will be presented under
a separate RFI report at a later date. The remaining site, AOC 19, is the subject of this SI
Report. ‘

This SI Report demonstrates that AOC 19 poses no significant risk to human health or the
environment and provides justification for NFA and closure under RRS 2 for soil. This
investigation was managed by the USAF under the Environmental Restoration Account (ERA).
The lead regulatory agency that governs this SI and closure of this site is the TNRCC.

1.2 SITE IDENTIFICATION AND DESCRIPTION

The area of interest for this SI Report is AOC 19 located on the NAS Fort Worth JRB
installation. AOC 19 was one of three AOCs identified in the February 17, 1998, letter from
HydroGeoLogic to AFCEE detailing findings from historic aerial photographs (Appendix A).
The location of AOC 19 in relation to the base is presented on Figure 1.1.

As illustrated in Figure 1.1, AOC 19 is located south of taxiway Charlie, and adjacent to the
base boundary. Activity at this site was identified on aerial photographs of Carswell AFB
during the period of February 3, 1954 through August 22, 1962 (U.S. Geological Survey
[USGS], 1954; National Archives, 1962). Figure 1.2 shows the current location of AOC 19
superimposed on a historical aerial photograph.

The operational history of AOC 19 is unknown. However, as the site was suspected to have
operated as a fire training area during the 1950s and early 1960s, wastes received may have
consisted of various waste oils, recovered fuels, and spent solvents and cleaners. Currently,
the AOC 19 area is covered by grass, with a bermed area at the north and partially down the
western boundary of the site. Current photographs of AOC 19 are shown in Figure 1.3. A
fence marks the NAS Fort Worth JRB boundary at the south and eastern boundaries of AOC
19, with an escarpment immediately to the south of AOC 19 leading into Farmers Branch
Creek. Immediately east and adjacent to AOC 19 is the Carswell golf course. The western

U.S. Air Force Center for Environmental Excellence
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portion of AOC 19 (approximately one-third of AOC 19’s area) overlaps SWMU 25/Landfill 8
(Figure 1.3). SWMU 25/Landfill 8 received closure in June 2001 under RRS 2.

1.3 REGULATORY REQUIREMENTS

SI field activities were initiated at AOC 19 in May 2000, and continued through 2001,
Although AOC 19 is not a RCRA-permitted site, the SI was designed to meet the requirements
of Provision VIII of RCRA permit HW-50289. The RFI/SI Work Plans (WPs) and this SI
Report have been prepared using guidance documents from the Installation Restoration
Program (IRP), RCRA, the U.S. Environmental Protection Agency (USEPA), and the
TNRCC RRS program.

Phase I of this SI was conducted in accordance with the RFI/SI WPs prepared by
HydroGeoLogic dated April 2000 (HydroGeoLogic, 2000a). The RFI/SI WPs contain the
Field Sampling Plan, which was followed during all sampling activities. Phase II of this SI
was conducted in accordance with the Final Phase II RFI/SI Work Plans Addendum (WPA)
prepared by HydroGeoLogic dated November 2000 (HydroGeoLogic, 2000b). Exploratory
excavation activities were performed in accordance with the Final Excavation Work Plan for
SWMUs 19 and 64, and AOC 19 (HydroGeoLogic, 2001a). In addition, the 2000 Basewide
Quality Assurance Project Plan (QAPP) was used as guidance for managing specific quality
assurance (QA) and quality control (QC) procedures as well as analytical data generated from
the RFI and SI. Analytical data generation and assessment were designed to achieve data
quality goals in accordance with the 2000 Basewide QAPP (HydroGeoLogic, 2000c).

The overall objective of the RFI/SI is to obtain closure of the subject SWMUs and AOCs
under the guidelines of the TNRCC RRS program. An overview of the RRS program is
presented in Section 4.1 of the RFI/SI WPs (HydroGeoLogic, 2000a).

To determine if a release has occurred at AOC 19, the results from site samples were
compared to predetermined RRS 1 values. For inorganic constituents, the RRS 1 values were
obtained from the base-specific background values for surface and subsurface soils as presented
in the Final Basewide Background Study (Jacobs, 1998). For organic analytes, RRS 1 values
were determined using compound-specific method quantitation limits (MQLs), as defined in the
TNRCC Interoffice Consistency Memorandum (TNRCC, 1998a) and its Erratum Sheet
(TNRCC, 1998b). All analyte concentrations above the applicable RRS 1 value were
compared to the applicable RRS 2 values, which are the medium-specific concentrations
(MSCs) presented in 30 TAC §335.368. Those concentrations above RRS 2 pose a potential
threat to shallow groundwater. In some cases, a site-specific soil MSC was developed for an
analyte by performing the synthetic precipitation leaching procedure (SPLP) and comparing the
analytical results of the leachate to the applicable groundwater MSC (see Section 4.0). Note
that analyte concentrations at or below the RRS 1 value are referred to as Standard 1
concentrations, analyte concentrations above the RRS 1 value and at or below the RRS 2 value
are referred to as Standard 2 concentrations, and analyte concentrations above the RRS 2 value
are referred to as Standard 3 concentrations.

U.S. Air Force Center for Environmental Excellence
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Closure may be requested under the provisions of RRS 2 when it is established that the subject
site does not contain contaminant concentrations greater than RRS 2 in any contaminated media
of concern. In addition, contamination must be delineated to Standard 1 concentrations.
Attainment of closure under RRS 2 is demonstrated by sufficient sample collection and analysis
from the contaminated media of concern using the procedures outlined in Subchapter S of the
TNRCC Risk Reduction Rules and the TNRCC Interoffice Memorandum. A document stating
the responsible persons intention to fulfill deed certification requirements outlined in subsection
335.560 of the Risk Reduction Rules, Subchapter S must also be prepared and approved.

Evaluation of the Phase I and II SI results against the above criteria indicated that there may be
a release to the soils at AOC 19. This potential release has been delineated and poses no
significant risk to human health or the environment. As a result, AQC 19 is recommended for
closure under Standard 2 (RRS 2).

1.4 INVESTIGATION STRATEGY

The SI was designed and conducted to achieve the following objectives:

. Determine if a release from AQC 19 has occurred.
. Characterize the nature and extent of any contamination encountered.
. Utilize the Synthetic Precipitation Leaching Procedure (SPLP) to provide site-specific

MSCs, if necessary.

Field tasks used to characterize AOC 19 included the advancement of soil borings, conducting
a geophysical survey, excavation of geophysical anomalies, monitoring well installation, and
groundwater monitoring.

During Phase I of the SI, a total of 4 continuous core characterization soil borings were
advanced using direct push technology (DPT) within the boundaries of AOC 19. Soil samples
were collected from each characterization soil boring in 5-foot intervals from the ground
surface to the top of the water table or refusal. This soil sampling method was used to
determine the lithology of native soils and the nature and extent of any surface and subsurface
contamination at AQC 19.

During Phase II of the SI a geophysical survey was conducted at AOC 19. Following the
geophysical survey, exploratory excavations and confirmation soil sampling were conducted to
investigate the potential existence of subsurface anomalies at the site. Following the
geophysical activities, additional characterization soil borings along with delineation borings
were advanced at the site. These borings provided additional site data to confirm Phase |
detections or to delineate specific contaminants of potential concern (COPCs) to RRS 1
concentrations. Phase II delineation and conformation soil samples were collected at the depth
intervals associated with the corresponding Phase I detections.

U.S. Air Force Center for Environmental Excellence
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Also during Phase II of the SI, three monitoring wells were installed using a hollow-stem auger
(HSA). Soil samples were collected during the installation of each monitoring well and
analyzed for COPCs associated with Phase I detections. Three rounds of groundwater samples
were collected from both new and existing wells at the site. Groundwater samples were
analyzed for those COPCs identified in the Phase I soils.

As previously noted, AOC 19 was identified as a potential former fire training area by aerial
photo interpretation only. No actual records of fire training activities at AOC 19 were
confirmed. In order to determine if AOC 19 presents a threat to human health or the
environment, essential information regarding the site was obtained. This information includes:

» The nature of wastes potentially generated at AOC 19.
. The lithology of soils to the top of the water table or refusal beneath AOC 19.

] An assessment of potential contaminant impacts on the quality of soil and groundwater
within and around AOC 19.

1.5 DATA QUALITY OBJECTIVES

The data generated by this project are of sufficient quality and quantity to meet the overall
project objective to request closure of AOC 19 under the TNRCC RRS program. Data from
the following categories were required for this study:

Site Characterization - Data were used to evaluate physical and chemical properties of soil and
groundwater. The data were also used to characterize the nature and extent of any
contaminants detected.

Health and Safety - Data were used to establish the level of protection needed for the sampling
team and other site-related personnel. These data were gathered by the use of organic vapor
monitors (OVMs) during intrusive activities.

A combination of screening level data and definitive level data was used during this SI. Health
and safety data were collected as screening data. All soil samples were analyzed following
USEPA SW-846 protocols. The definitions of screening data and definitive data, as
established by the Data Quality Objectives Process for Superfund Interim Final Guidance
(USEPA/540/G-93/071, 1993) are described below:

. Screening Data with Definitive Confirmation - Screening data can be generated by
rapid, less precise methods of analysis with less rigorous sample preparation. Sample
preparation steps may be restricted to simple procedures such as dilution with a solvent,
instead of elaborate extraction/digestion and cleanup. Screening data provides analyte
identification and quantification. Although the quantification may be determined using
analytical methods with QA/QC procedures and criteria associated with definitive data,

U.S. Air Force Center for Environmental Excellence
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screening data without associated confirmation data are not considered to be data of
known quality.

. Definitive Data - Definitive data were generated using rigorous analytical criteria, such
as approved USEPA reference methods. Data are analyte-specific, with confirmation
of analyte identity and concentration. These methods produce tangible raw data (e.g.,
chromatograms, spectra, digital values) in the form of paper printouts or computer-
generated electronic files. Data may be generated at the site or at an off-site location,
as long as the QA/QC requirements are satisfied. For the data to be definitive, either
analytical or total measurement error must be determined.

The methods of analysis selected for samples collected from NAS Fort Worth JRB produced
screening as well as definitive data. The data generated by the laboratory analysis of samples
were sufficiently sensitive to allow comparison of the results to the TNRCC RRS. The 2000
Basewide QAPP {(HydroGeoLogic, 2000c) describes each method that was performed as part
of the investigation and outlines the QA measures followed by the contract laboratory. A data
quality assessment of the analytical data collected during the AOC 19 SI is presented as
Appendix B.

1.6 REPORT ORGANIZATION ,
The remainder of this document is divided into the following sections:
Section 2.0 summarizes the installation and site-specific environmental settings for this SI.

Section 3.0 summarizes previous investigations as well as the activities that were conducted
during this SI.

Section 4.0 presents the results of the SI and the potential releases to the environment.
Section 5.0 presents a discussion and analysis of the results presented in Section 4.0.

Section 6.0 presents the conclusions and recommendations for closure based on the results
presented in Section 4.0.

Section 7.0 presents the references associated with the preparation of this report.

U.S. Air Force Center for Environmental Excellence
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2.0 SUMMARY OF EXISTING INFORMATION

The climate, physiography, geology, hydrology, biology, and demographics of the NAS Fort
Worth JRB area are described in the following sections.

2.1 INSTALLATION ENVIRONMENTAL SETTING
2.1.1 Physiographic Province

NAS Fort Worth JRB is located along the border zone between two physiographic provinces
The southeastern part of the base is situated within the Grand Prairie section of the Central
Lowlands Physiographic Province. Most of NAS Fort Worth JRB is located within this
province. This region is characterized by broad, eastward-sloping terrace surfaces that are
interrupted by westward-facing escarpments. The land surface is typically grass covered and
treeless except for isolated stands of upland timber. The northwestern part of the NAS Fort
Worth JRB area is situated within the Western Cross Timbers Physiographic Province. This
area is characterized by rolling topography and a heavy growth of post and blackjack oaks
(Radian, 1989a,b). Surface elevations for this region range from about 850 feet above
National Geodetic Vertical Datum (NGVD) west of the base to approximately 550 feet above
NGVD along the eastern side of the base. Figure 2.1 is a section of the Lake Worth, Texas,
U.S. Geological Survey topographic map showing the relief of the NAS Fort Worth JRB/Air
Force Plant 4 (AFP 4) region.

2.1.2 Regional Geology

The geologic units of interest for the region, from youngest to oldest, are as follows: (1) the
Quaternary Alluvium (including fill material and terrace deposits), (2) the Cretaceous
Goodland Limestone, (3) the Cretaceous Walnut Formation, (4) the Cretaceous Paluxy
Formation, (5) the Cretaceous Glen Rose Formation, and (6) the Cretaceous Twin Mountains
Formation. A generalized cross section of the geology beneath NAS Fort Worth JRB is
presented in Figure 2.2 (Radian, 1989a,b). The areal limits of surface exposure of these units
at NAS Fort Worth JRB are shown in Figure 2.3. Cross section locations and individual cross
sections at NAS Fort Worth JRB are presented in Figures 2.4 through 2.7 (CH2M HILL,
1996). The regional dip of the stratigraphic units beneath NAS Fort Worth JRB is between 35
and 40 feet per mile in an easterly to southeasterly direction. NAS Fort Worth JRB is located
on the relatively stable Texas Craton, west of the faults that lie along the Ouachita Structural
Belt. No major faults or fracture zones have been mapped near the base.

2.1.3 Groundwater

The water-bearing geologic formations located in the NAS Fort Worth JRB area may be
divided into the following five hydrogeologic units, listed from the shallowest to the deepest:
(1) an upper perched-water zone occurring in the alluvial terrace deposits associated with the
Trinity River, (2) an aquitard of predominantly dry limestone of the Goodland and Walnut

U.S. Air Force Center for Environmental Excellence
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Formations, (3) an aquifer in the Paluxy Sand, (4) an aquitard of relatively impermeable
limestone in the Glen Rose Formation, and (5) a major aquifer in the sandstone of the Twin
Mountains Formation. Each of these units is examined more explicitly in the following
paragraphs. The relationship between these hydrogeologic units and geologic units is
illustrated in Figure 2.8 (Radian, 1989a,b).

2.1.3.1 Alluvial Terrace Deposits

The uppermost groundwater in the area occurs within the pore space of the grains of coarse
sand and gravels deposited by the Trinity River. In some parts of Tarrant County, primarily in
those areas adjacent to the Trinity River, groundwater from the terrace deposits is used for
irrigation and residential use. Groundwater from the terrace deposits is rarely used as a source
of potable water due to its limited distribution and susceptibility to surface/storm water
pollution (CH2M HILL, 1984).

Recharge to the water-bearing deposits occurs through infiltration from precipitation and from
surface water bodies. Extensive on-site pavement and construction restricts this recharge.
Additional recharge, however, comes from leakage in water supply lines, sewer systems,
storm drains, and cooling water systems. In 1991, this leakage was calculated to be in excess
of approximately 115.5 million gallons for NAS Fort Worth JRB and AFP 4 (General
Dynamics Facility Management, 1992). This inflow of water to the shallow aquifer effects
local groundwater flow patterns and contamination transport, along with increasing hydraulic
head, which acts as the force to potentially drive water into lower aquifer systems. The
estimated hydraulic conductivity of the alluvial aquifer is 4.57 gallons per day per square foot
(gpd/ft®) (Radian, 1989a,b). |

This flow between aquifers is restricted by the Goodland/Walnut Formations; therefore, the
alluvial terrace groundwater is not hydraulically connected to the underlying aquifers at NAS
Fort Worth JRB. The primary water flow in the terrace deposits is generally eastward toward
the West Fork Trinity River, although localized variations exist across the entire site. The
hydraulic gradient across the base is variable, reflecting variations in the flow direction and
localized recharge. Discharge from the aquifer occurs into surface water on-site, specifically
Farmers Branch Creek.

Potentiometric surface maps of NAS Fort Worth JRB and AFP 4 alluvial terrace groundwater
are presented as Figure 2.9 and Figure 2.10 for April 2001 and October 2001 groundwater
elevation data, respectively. Both maps show an easterly trend in groundwater flow over the
area of NAS Fort Worth JRB toward the West Fork Trinity River (HydroGeoLogic, 2001c).

2.1.3.2 Goodland/Walnut Aquitard

The groundwater within the terrace deposits is isolated from groundwater within the lower
aquifers by the low permeability of the Goodland Limestone and Walnut Formations. The
primary inhibitors to vertical groundwater movement within these units are the fine-grained

U.S. Air Force Center for Environmental Excellence
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clay and shale layers that are interbedded with layers of limestone. Some groundwater
movement does occur between the individual bedding planes of both of these units, but the
vertical hydraulic conductivity has been calculated to range between 1.2 x 10® centimeters per
second (cm/sec) to 7.3 x 10" cm/sec for the NAS Fort Worth JRB and AFP 4 area. This
corresponds to a vertical flow rate that ranges between 1.16 x 107 feet per day (ft/d) to 5.22 x
107 fi/d (Environmental Science and Engineering Incorporated [ESE}], 1994).

At the AFP 4 “window area,” the Goodland/Walnut aquitard is breached, and the alluvial
terrace groundwater is in direct contact with the groundwater in the Paluxy aquifer. Several
wells and borings have been advanced at NAS Fort Worth JRB to the Goodland/Walnut
aquitard. There is no evidence that a similar window exists on the base property. All five
monitoring wells that fully penetrate the Paluxy aquifer on NAS Fort Worth JRB property are
represented in cross sections (Figures 2.5 through 2.7). These wells are USGSOIP,
USGS05P, USGS06P, USGS07P, and Paluxy 1 (P1).

2.1.3.3 Paluxy Aquifer

The Paluxy aquifer is an important source of potable groundwater for the Fort Worth area.
Many of the surrounding communities, particularly White Settlement, obtain their municipal
water supplies from the Paluxy aquifer. Groundwater from the Paluxy is also used in some of
the surrounding farms and ranches for agricultural purposes. Due to the extensive use of the
Paluxy aquifer, water levels have declined significantly over the years. Water levels in the
NAS Fort Worth JRB vicinity have not decreased as much as in the Fort Worth area due to its
proximity to the Lake Worth recharge area and the fact that the base does not obtain water
from the Paluxy aquifer. Drinking water at the base is supplied by the city of Fort Worth,
which uses Lake Worth as its water source. The groundwater of the Paluxy aquifer is
contained within the openings created by gaps between bedding planes, cracks, and fissures in
the sandstones of the Paluxy Formation. Just as the Paluxy Formation is divided into upper
and lower sand members, the aquifer is likewise divided into upper and lower aquifers. The
upper sand is finer grained and contains a higher percentage of shale than the lower sand. In
1989, Radian estimated the hydraulic conductivity and transmissivity to be 130 to 140 gpd/ft’
and 1,263 to 13,808 gallons per day per foot (gpd/ft), respectively.

2.1.3.4 Glen Rose Aquitard

Below the Paluxy aquifer are the fine-grained limestone, shale, marl, and sandstone beds of the
Glen Rose Formation. The thickness of the formation ranges from 250 to 450 feet. Although
the sands in the Glen Rose Formation yield small quantities of groundwater in the area, the
relatively impermeable limestone acts as an aquitard, restricting water movement between the
Paluxy aquifer above and the Twin Mountains aquifer below.

U.S. Air Force Center for Environmental Excellence
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2.1.3.5 Twin Mountains Aquifer

The Twin Mountains Formation is the oldest and deepest water supply source used in the NAS
Fort Worth JRB area. The Twin Mountains Formation occurs approximately 600 feet below
NAS Fort Worth JRB, with a thickness of between 250 to 430 feet. Recharge to the Twin
Mountains aquifer occurs west of NAS Fort Worth JRB, where the formation out crops.
Groundwater movement is eastward in the downdip direction. The Twin Mountains
groundwater occurs under unconfined conditions in the recharge area and becomes confined as
it moves downdip. Transmissivities in the Twin Mountains aquifer range from 1,950 to
29,700 gpd/ft and average 8,450 gpd/ft in Tarrant County. Hydraulic conductivities range
from 8 to 165 gpd/ft* and average 68 gpd/ft* in Tarrant County (CH2M HILL, 1984).

2.1.3.6 Water Well Survey Results

An inventory of water supply wells within a one-half-mile radius of the NAS Fort Worth JRB
boundary was conducted by HydroGeoLogic in 1997. Figure 2.11 illustrates the locations of
39 wells that were identified from TWC records. All of these wells were installed and
completed in the Paluxy aquifer or the Twin Mountains aquifer. No active water wells are
located on NAS Fort Worth JRB property. Water is supplied to the base by the city of Fort
Worth, which obtains water from Lake Worth.

2.1.4 Surface Water

The topography of NAS Fort Worth JRB is fairly flat except for the lower lying areas along
the tributaries of the Trinity River. The land surface slopes gently northeastward toward Lake
Worth and eastward toward the West Fork Trinity River. Surface elevations range from about
690 feet above NGVD at the southwest corner of the base to approximately 550 feet above
NGVD, along the eastern side of the base.

NAS Fort Worth JRB is located within the Trinity River Basin, adjacent to Lake Worth. The
lake is a man-made reservoir created by damming the Trinity River at a point just northeast of
the base. The surface area of the lake is approximately 2,500 acres. Lake Worth receives a
limited amount of storm water runoff from NAS Fort Worth JRB during and immediately after
rainfall events. Elevation of the water surface is fairly consistent at approximately 594 feet
above NGVD, the fixed elevation of the dam spillway. Part of the eastern boundary of NAS
Fort Worth JRB is defined by the West Fork Trinity River. River flow is towards the
southeast into the Gulf of Mexico. Because the Trinity River has been dammed, the 100- and
500-year flood plains do not extend more than 400 feet from the center of the river or any of
its tributaries.

Surface drainage is mainly east towards the West Fork Trinity River. The base is partly
drained by Farmers Branch Creek, a tributary of the West Fork Trinity River. Farmers
Branch Creek begins within the community of White Settlement and flows eastward. Just
south of AFP 4, Farmers Branch Creek flows under the runway within two large culverts

U.S. Air Force Center for Environmental Excellence
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identified as an aqueduct. Most of the base drainage is intercepted by a series of storm drains
and culverts, directed to oil/water separators (OWSs), and discharged to the West Fork Trinity
River downstream of Lake Worth. A small portion of the north end of the base drains directly
into Lake Worth.

NAS Fort Worth JRB currently has three storm water discharge points that are subject to
National Pollution Discharge Elimination System (NPDES) requirements. Each discharge
point is monitored weekly for chemical oxygen demand, oil and grease, and pH. The permit
has been violated on numerous occasions. In 1979, these violations prompted the USEPA to
formally demand a corrective action (CH2M HILL, 1984). Several additional sampling points
were established to determine the flow of pollutants onto and off of the base. Samples were
collected for a variety of parameters as circumstances (spills, fish kills, odors, and o1l sheen)
dictated (Radian, 1989a,b).

2.1.5 Climate

The climate in the Fort Worth area is classified as sub-humid with hot summers and dry
winters. Tropical maritime air masses control the weather during much of the year, but the
passage of polar cold fronts and continental air masses can create large variations in winter
temperatures (TNRCC, 1996b). In the Dallas-Fort Worth area, daily mean temperatures
range from 43.4 degrees Fahrenheit (°F) in January to 85.3 °F in July. The highest recorded
temperature is 113 °F, and the lowest temperature is 2 °F. Freezing temperatures occur on
average of 25 days in the year (National Climatic Data Center (NCDC), 2000).

Average relative humidity (after noon) ranges from 51 percent (September and October) to 62
percent (Jamuary) (NCDC, 2000). Mean annual precipitation recorded at the base is
approximately 34.73 inches. The wettest months are May and October, with a secondary
maximum in June. The period from November to March is generally dry, with a secondary
minimum in August. Snowfall accounts for a small percentage of the total precipitation
between November and March. Thunderstorm activity occurs at the base an average of 45
days per year, with the majority of the activity between April and June. Hail may fall 2 to 3
days per year. The maximum precipitation ever recorded in a 24-hour period is 1.49 inches.
On the average, measurable snowfall occurs 5 days per year.

During 2001, the average annual temperature in the area was 65.6 °F, and monthly mean
temperatures varied from 42.7 °F in January to 86.7 °F in July. The average daily minimum
temperature in January was 33 °F, and the lowest recorded temperature was 19 °F. The
average daily maximum temperature was 96.7 °F, and highest temperature recorded at the
base during 2001 was 100 °F in the month of July. Freezing temperatures occur at NAS Fort
Worth JRB an average of 11 days per year. (National Weather Service, 2002).

Lake evaporation near NAS Fort Worth JRB is estimated to be approximately 57 inches per
year. Evapotranspiration over land areas may be greater or less than lake evaporation
depending on vegetative cover type and moisture availability. Average net precipitation is

U.S. Air Force Center for Environmental Excelience
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expected to be equal to the difference between average total precipitation and average lake
evaporation, or approXimately minus 25 inches per year. Mean cloud cover averages 50
percent at NAS Fort Worth JRB, with clear weather occurring frequently during the year.
Some fog is present an average of 83 days per year. Wind speed averages 7 knots; however, a
maximum of 80 knots has been recorded. Predominant wind direction is from the south-
southwest throughout the year (TNRCC, 1996b).

2.1.6 Biology

Approximately 374 acres, or 14 percent, of NAS Fort Worth JRB is considered unimproved,
indicating the presence of seminatural to natural biological/ecological conditions. The base lies
in the Cross Timbers and Prairies Regions of Texas, where native vegetation is characterized
by alternating bands of prairies and woodlands. The higher elevations on the base are covered
by native and cultivated grasses such as little bluestem, Indian grass, big bluestem, side oats,
grama, and buffalo grass. Forested areas occur primarily on the lower land and along the
banks of streams. Common wood species include oak, elm, pecan, hackberry, and sumac.
Several non-native species such as catalpa and chinaberry are common (Radian, 1989a,b).

Typical wildlife on the base includes black-tailed jackrabbits in grassy areas along the runway.
In addition, there are cottontail rabbits, gray squirrels, and opossums in the wooded areas.
Common birds include morning doves, meadowlarks, grackles, and starlings. Hunting and
trapping are not allowed on the base, but in the nearby rural areas they are a very popular form
of recreation (Radian, 1989a,b).

Reported game fish include black bass, sunfish, and catfish, all of which can be found in Lake
Worth, Farmers Branch Creek, and one small pond located on base near the golf course
equipment shed. According to the Texas Department of Parks and Wildlife and the U.S. Fish
and Wildlife Service, there are no threatened or endangered species known to occur on NAS
Fort Worth JRB. None of the federally listed endangered plant species for Texas are known to
occur within 100 miles of Tarrant County. Of the federally listed endangered animals species,
only the peregrine falcon and the whooping crane are known to occasionally inhabit the area;
however, none of these is suspected to reside in the vicinity of NAS Fort Worth JRB (Radian,
1989a,b).

2.1.7 Demographics

The following sections describe the regional and site-specific demographics as they relate to
the Fort Worth, Texas area and NAS Fort Worth JRB.

2.1.7.1 Regional Demographics

Approximately 1,278,606 people reside within Tarrant County, Texas (U.S. Department of
Commerce, 1996). Of this population, 485,650 reside within the city limits of Fort Worth.

U.S. Air Force Center for Environmental Excellence
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Several smaller cities and villages make up the remainder of the population. The communities
of White Settlement, Lake Worth, Westworth Village, River Oaks, and Sansom Park lie within
a 3- mile radius of NAS Fort Worth JRB. The following populations that reside in the cities
and villages are based on 1994 census data: White Settlement (city) 16,502; Lake Worth (city)
4,694; Westworth Village (town) 2,502; River Oaks (city) 6,747; and- Sansom Park (city)
4,136 (U.S. Department of Commerce, 1994). Six schools are within a 2-mile radius of NAS
Fort Worth JRB; the closest is 0.5 miles south (Rust, 1995).

The area surrounding NAS Fort Worth JRB is highly urbanized due to its proximity to the city
of Fort Worth. The area is composed of a combination of residential, commercial, and light

industrial properties that employ the majority of local residents (Rust, 1995).

2.1.7.2 Site-Specific Demographics

The current full-time population at NAS Fort Worth JRB is approximately 3,600 people,
comprising 400 officers, 1,400 civilians, and 1,800 active reservists. Part-time military
reservists will increase this population to over 6,000 military personnel (CH2M HILL, 1996).

Approximately 86 percent of NAS Fort Worth JRB has been developed by way of buildings,
roads, parking lots, runways, and housing and recreational areas. On-site activities include
various maintenance, inspection, and support activities for fuel systems, weapons, jet engines,
aerospace ground equipment (AGE), and specialized ground equipment (HydroGeoLogic,
1999).

2.2  SITE-SPECIFIC ENVIRONMENTAL SETTING

The following sections describe the site-specific environmental setting of NAS Fort Worth
JRB.

2.2.1 Site-Specific Soils

The U.S. Soil Conservation Service has identified four major soil associations in the area of
NAS Fort Worth JRB. The first association is the surficial soils of the nearly level to gently
sloping clayey soils of the Sanger-Purves-Slidell Association. Second is the Aledo-Bolar-
Sanger Association, which is located within the southwestern portion of the Sanger-Purves-
Slidell Association and is characterized as an increasingly loamy clayey soil of gentle to
moderate slope. The third association, the Bastsil-Silawa Association separates the Sanger-
Purves-Slidell Association from the Frio-Trinity Association. The Bastsil-Silawa Association
1s characterized as a sandy clay loam of nearly level slope (ESE, 1994). The clayey soils of
the Frio-Trinity Association make up the fourth soil association and are located along the flood
plain of the West Fork Trinity River. The areal limits of each of these soil associations and
their occurrence on-site are shown in Figure 2.12.
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2.2.2 Site-Specific Geology

The majority of NAS Fort Worth JRB is covered by alluvium deposited by the Trinity River
during flood stages. The Quaternary Period alluvium (Holocene Epoch) occurs downstream
from the Lake Worth Dam in the current flood plain of the West Fork Trinity River, on the
east side of the facility. Older alluvial deposits and terrace deposits (Pleistocene Epoch) also
occur on-site. The alluvium is composed of gravel, sand, silt, and clay of varying thicknesses
and lateral extent. The thickness of these materials ranges from O to 60 feet. Fill material is
also included within these deposits where landfills, waste pits, excavation sites, and other
construction activities have altered the original land surface. This fill material is made up of
clay, silt, sand, and gravel mixtures, but may also contain debris and other waste (Radian,
1989a,b).

Below the alluvial terrace deposits are the Cretaceous-age Goodland and Walnut Formations,
which form the bedrock surface beneath NAS Fort Worth JRB. Both formations consist of
interbedded, fossiliferous, hard limestone and calcareous shale. The upper formation, the
Goodland Limestone, is exposed on the southern portion of the base, south of White Settlement
Road. The Goodland is a chalky-white, fossiliferous limestone and marl. The thickness of the
Goodland Limestone ranges from 20 to 25 feet. Below the Goodland Formation is the Walnut
Formation (or Walnut Clay). The Walnut Formation is exposed in a small area along the
shores of Lake Worth and Meandering Road Creek. This formation is a shell agglomerate
limestone with varying amounts of clay and shale. It ranges in thickness from 25 to 35 feet
throughout the site except where erosion has produced a few thinner areas. Subsurface
investigations have located troughs and paleochannels that are eroded into the top of the
bedrock at NAS Fort Worth JRB. These paleochannels are typical of an erosional surface
modified by fluvial processes and are filled with sand and gravel deposits ranging in thickness
from 15 to 35 feet (CH2M HILL, 1996).

Below the Walnut Formation is the Paluxy Formation (or Paluxy Sand). The Paluxy Formation
underlies all of NAS Fort Worth JRB. The formation consists of several thick sandstone layers
that are separated by thin, discontinuous shale and claystone layers. Sandstones in the
formation are primarily a fine-to coarse-grained sand with minor amounts of clay, sandy clay,
pyrite, lignite, and shale. The lower section of the Paluxy is generally coarser-grained than the
upper section (CH2ZM HILL, 1996). Total formation thickness ranges from 130 to 175 feet,
with variable thickness and occurrence of individual layers across the site. Only one unit in
this formation, a shale/silty shale, can be extensively mapped across the base.

The older Glen Rose and Twin Mountains Formations are not exposed at NAS Fort Worth
JRB. The Glen Rose Formation consists primarily of calcareous sedimentary rock and some
sands, clays, and anhydrite. The Glen Rose caps the Twin Mountain Formation, which is the
oldest Cretaccous Formation in the NAS Fort Worth JRB area. The Twin Mountain
Formation consists of a basal conglomerate of chert and quartz, grading upward into coarse- to
fine-grained sand interspersed with varicolored shale.

U.S. Air Force Center for Environmental Excellence
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3.0 SUMMARY OF INVESTIGATION ACTIVITIES

This section provides a summary of previous/ongoing investigations in the AOC 19 area and
describes activities conducted as part of this investigation. Preliminary activities conducted for
the site characterization included aerial photo interpretation, site reconnaissance, and utility
clearance. Chemical characterization activities included surface and subsurface soil sample
collection and groundwater sample collection. In addition, a geophysical survey was
performed to identify subsurface anomalies, and exploratory excavations were completed to
characterize those anomalies identified by the geophysical survey.

3.1 SWMU 25 RCRA FACILITY INVESTIGATION

Prior to the current SI, HydroGeoLogic conducted an RFI at SWMU 25/Landfill 8 which
extends over the western third of AOC 19. The overlapping boundaries of SWMU 25/Landfill
8 and AOC 19 are depicted in Figure 3.1. RFI activities at SWMU 25/Landfill 8 began in
August 1997, and continued until June 2000. The results of the RFI showed concentrations of
several constituents above RRS 1 and 2 within the AOC 19 boundary. However most of these
concentrations were removed during the interim remedial action (IRA) at SWMU 25/Landfill 8
conducted by International Technologies Corporation (IT) in July and August 2000. The
remaining constituents of concern were delineated or eliminated as statistically probable
deviations of background concentrations. A full discussion of the SWMU 25/Landfill 8 RFI is
presented in the Final RCRA Facility Investigation Report, Solid Waste Management Units 22,
23, 24, and 25, NAS Fort Worth JRB, Texas (HydroGeologic, 2001b). Based on the
conclusions of the RFI Report, TNRCC granted closure of SWMU 25/Landfill 8 under RRS 2
in June 2001.

3.2 BASEWIDE TCE PLUME

A basewide groundwater sampling and analysis program (GSAP) was initiated for NAS Fort
Worth JRB in April 1995 to address groundwater contamination associated with various
SWMUs and AOCs identified on the base. Twenty-two rounds of quarterly or semi-annual
sampling have been implemented to date. The major source of the trichloroethene (TCE)
plume is from the upgradient site AFP 4. AFP 4 was placed on the National Priority List
(NPL) in August 1990 because of a large release of TCE arising from past disposal practices.
While the source areas are currently being remediated under Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), the dissolved TCE plume appears to
have migrated east of AFP 4, extending under NAS Fort Worth JRB. The regional TCE
plume can be subdivided into northern and southern lobes (HydroGeoLogic, 2000¢).

AOC 19 is located in the vicinity of the southern lobe of the TCE plume, as shown in Figure
3.2. The concentrations of TCE upgradient of AOC 19 from April to July 2001 ranged from
3.800 J mg/L (HM-112) to 0.280 mg/L (HM-126), as depicted in Figure 3.2.

U.S. Air Force Center for Environmental Excellence
M \Deliverablest AFCEE\DUZE\R04-02 827 doc 3-1 HydroGeoLogic, Inc 4725102
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3.3  SITE RECONNAISSANCE AND UTILITY CLEARANCE

Prior to mobilizing to the field, HydroGeoLogic conducted site reconnaissance to select sample
locations and to assess requirements for site preparation and clearance of underground utilities.
Proposed drilling locations were determined and marked within the area of AQC 19 based on
accessibility, utility locations, site extent identified in aerial photographs, results of the SWMU
25 RFI, and topography, which slopes downward toward Farmer’s Branch Creek in a
southerly direction.

As this SI involved multiple phases, the Navy Public Works office issued an individual dig
permit for each phase of site activities that involved subsurface work at AOC 19. Each dig
permit was valid for 30 days, and the corresponding HydroGeoLogic field effort was
conducted during this 30-day window.

Prior to initiating subsurface activities, HydroGeoLogic marked the boring locations with
stakes and notified the Navy Public Works Office regarding the intended field investigations
and sampling activities. A local utility company marked and cleared all subsurface utilities
within a 50-foot radius of the proposed AOC 19 boring/excavation locations. The Phase I
utility clearance was requested on April 28, 2000 and was received on May 8, 2000 (permit
call number 534). Phase II utility clearances were requested on August and December 3,
2001, and received on August 12, 2001 and December 3, 2001 (permit call numbers
012151081 and 013375126, respectively).

3.4 AOC 19 SITE INVESTIGATION ACTIVITIES

The following sections describe activities conducted as part of this SI. As stated previously in
Section 1.0, all sampling activities were conducted in accordance with the RFI/SI WPs
(HydroGeoLogic, 2000a) along with planning documents specifically developed for each
subsequent phase of field activities referenced in the subsections below.

3.4.1 Phase I - Site Investigation Activities

Phase I of the SI at AOC 19 was initiated on May 12, 2000 and was completed on May 15,
2000. A total of four soil borings were advanced at AOC 19 using DPT during Phase I.
Figure 3.1 illustrates the Phase I soil boring locations, depicted in blue. Soil boring
BHGLAOC1901 was advanced in the north central area of AOC 19. Soil borings
BHGLAOC1902 and BHGLAOC1903 were advanced along the eastern boundary of AOC 19.
Soil boring BHGLAOC1904 was advanced along the south central boundary of AOC 19. The
purpose of these borings was to identify and characterize potential contamination associated
with AOC 19. Continuous cores were used to sample and evaluate the physical characteristics
of the soil. Soil samples were collected at 5-foot intervals from the ground surface to the
water table or refusal, and submitted for analysis. Based on the potential wastes handled at
AOC 19 (Section 1.2), soil samples were analyzed for the following reduced list of Appendix
IX analytes:

U.8. Air Force Center for Environmental Excellence
M \Deliverables\AFCEE\DO26\R04-02 827 doc 3'2 HydroGeoLogie, Inc 4/25/02
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Appendix IX
. SWEg8260B - VOCs
. Sw8270C - semivolatile organic compounds (SYOCs)
. SW6010B - trace elements (metals)
. SW7471A - mercury

During Phase I, a total of five surface (four samples and one duplicate) and five subsurface soil
samples were submitted for chemical analysis'. Results of the AOC 19 Phase I soil
investigation are presented in Section 4.0.

. SW7471A - mercury

3.4.2 Phase II - Site Investigation Activities

The second phase of SI field activities at AOC 19 was conducted in various stages throughout
2001. All field work associated with the Phase II activities was performed in accordance with
the Phase Il Work Plan Addendum, RCRA Facility Investigation of SWMUs 19, 20, 21, and 53;
and Site Investigation of AOC 19 (HydroGeoLogic, 2000b). Phase II investigation activities
consisted of the following:

. geophysical survey

. exploratory excavations

. soil boring installation/soil characterization

. monitoring well installation/groundwater characterization

3.4.2.1 Geophysical Survey

Due to the proximity of AOC 19 to SWMU 25/Landfill 8, a geophysical survey was performed
by a HydroGeoLogic subcontractor in February 2001. This survey was performed using
magnetic, time-domain electromagnetic (EM) induction, and frequency-domain EM induction
techniques. The instrumentation consisted of a Geometrics G-858G magnetic gradiometer for
survey data acquisition, a Geonics EM61 high-sensitivity metal detector for the time-domain
EM survey, and a Geonics EM31 terrain conductivity meter for the frequency-domain survey.
Both Geonics units were coupled to an Omnidata DL720 digital data logger when in use.

The results of this survey were reported in Surface Geophysical Survey Report, AOC 19
Site/SWMUs 19 & 20 Site (IT, 2001). The geophysical report is included as Appendix C and
the results are discussed in Section 4.1.

' Due to a sample delivery problem, the VOCs fraction was recollected from the surface and subsurface
intervals of BHGLAOC1901 on May 26, 2000.

U S. Air Force Center for Environmental Excellence
M \Delrverabless AFCEENDO26\RO4-02 827 doc 3-3 HydroGeoLogic, fuc 4/25/02
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3.4.2.2 Exploratory Excavations

Based on the results of the geophysical survey, five anomalies, THGLAOC1901 through
THGLAOC1905, were investigated by exploratory excavations in August 2001. All work was
performed in accordance with the Excavation Work Plan, SWMUs 19, 64, and AOC 19
(HydroGeoLogic, 2001a). The locations of the Phase II exploratory excavations are shown on
Figure 3.1, along with the locations of three test pits completed within the boundary of AOC
19 during the SWMU 25/Landfill 8 RFI in 1997. The Phase II excavation activities at AOC
19 were initiated and completed in August 2001. One soil sample was collected from the floor
of exploratory excavation THGLAOC1905 due to the uncovering of three crushed 55-gallon
drums. This sample, THGLAOC1905-02, was analyzed for Appendix IX VOCs (SW8260B}),
SVOCs (SW8270C), and metals/mercury (SW6010B/SW7000A  series/SW7141A).
Excavation findings and analytical results are presented in Section 4.1.

3.4.2.3 Soil Boring Installation/Soil Characterization

A total of 12 soil borings were advanced at AOC 19 during Phase II of the SI, 3 of which were
completed as monitoring wells. As stated in the Phase II WP Addendum (HydroGeoLogic,
2000b), the purpose of the Phase II investigation was twofold: to sample selected soil intervals
for analysis of TCE by method SW8260B in order to confirm or delineate the results of the
Phase I soil investigation, and to install and sample groundwater monitoring wells immediately
downgradient from the site. Six Phase II borings were originally planned; three of these
borings (BHGLAOC1905, BHGLAOC1906, and BHGLAOC1907) would be advanced and
sampled for confirmation/delineation, and three others (WHGLTAO050, WHGLTAOS1, and
WHGLTAO052) would be advanced and sampled for delineation purposes, and then completed
as groundwater monitoring wells (see Section 3.4.2.4). Based on geophysical investigation
results and the analytical results from subsequent exploratory excavations (see Sections 3.2.4.1
and 3.2.4.2 above), the SI was expanded to include borings BHGLAOC1908,
BHGLAOC1909, and BHGLAOC1910. Based on the August 2001 Phase II results, three
additional soil borings, BHGLAOC1911, BHGLAOCI1912, and BHGLAOCI1913 were
advanced in December 2001. These additional borings were advanced after consultation with
AFCEE and with AFCEE’s concurrence. All Phase II soil boring locations are depicted 1n red
in Figure 3.1. The analytical results from the Phase II investigation are presented in Section
4.0 All soil sampling activities were performed in accordance with the project WPs
(HydroGeoLogic, 2000a and 2000b). The rationale for Phase II boring locations and the
analytes requested for analysis are presented in the following paragraphs. -

2 Although not identified in the oniginal geophysical survey, THGLAOC1902 was excavated based upon
a high magnetic locator reading at the time the exploratory excavations were being conducted at the site,

3 This sample was analyzed for a broader list of analyses than proposed in the Excavation WP based on
the materials revealed in excavation THGLAOCI1905.

U.S. Air Force Center for Environmental Excellence
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One of the twelve Phase II borings, BHGLAOC1907, was advanced for confirmation
purposes. The 10-foot interval of this confirmation boring was sampled in August 2001 in
order to confirm a TCE detection in the 10-foot interval of BHGLAOC1901.

Two of the twelve Phase II soil borings were advanced for additional site characterization
purposes. These characterization borings, BHGLAOC1905* and BHGLAOC1908, were
advanced in order to further characterize the bermed area southwest of THGLAOC1905,
where road construction debris was uncovered. These borings were installed in order to
evaluate whether any possible landfill material from SWMU 25/Landfill 8 within AOC 19 did
not pose a threat to human health or the environment. Soil samples were collected from
borings BHGLAOC1905 and BHGLAOC1908 every 5 feet from the ground surface to the top
of the water table, or refusal, whichever occurred first. The following methods were used to
analyze the Phase II characterization borings:

Appendix IX

. SW8260B - VOCs

. SW8270C - SVOCs

) SW6010B - trace elements (metals)
. SW7471A - mercury

A total of nine delineation borings (including the three borings completed as monitoring wells)
were advanced during Phase II. In August 2001, three soil borings, BHGLAOC1906,
BHGLAOC1909, and BHGLAOC1910, were advanced within and around the perimeter of
AOC 19 in order to delineate concentrations detected in Phase I and excavation
THGLAOC1905 (Figure 3.1). Based upon the August 2001 analytical results, it was necessary
to advance three additional soil borings, BHGLAOC1911 through BHGLAOCI1913, in
December 2001 for delineation. Based on the results of the Phase I and II soil samples, the
samples from the following borings were analyzed for TCE by method SW8260B:
BHGLAOC1906, BHGLAOC1913, and WHGLTAO50 through WHGLTAO052. Based on the
analytical results of the sample collected from exploratory excavation THGLAOC1905, the
samples from the following borings were analyzed for polynuclear aromatic hydrocarbons
(PAHs) by method SW8270C: BHGLAOC1909, BHGLAOCI1910, BHGLAOCI1911, and
BHGLAOCI1912. Additional detail on the Phase II delineation borings is provided in the
following paragraphs.

Soil boring BHGLAOC1906 was installed in order to delineate TCE in the subsurface soil
south of BHGLAOC1904 in accordance with the Phase Il WPs (HydroGeoLogic, 2000b). Soil
borings BHGLAOC1909 and BHGLAOC1910 were added during the field effort to delineate
the detections of PAHs in the soil sample collected from floor of excavation THGLAOC1905.
Soil boring BHGLAOC1909 was sampled at the 5-foot interval for southwestern delineation of

¢ BHGLAOC1905 was originally planned as a eastern delineation boring for TCE; however, based on
low TCE concentrations in the soil samples collected during monitoring well installation, this was no longer
necessary.

U. 8. dir Force Center for Environmental Excellence
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THGLAOC1905, and BHGLAOC1910 was sampled at the surface, 5-foot, and 10-foot
intervals for western delineation of THGLAQC1905. A total of 3 surface and 11 subsurface

(10 samples and one duplicate) soil samples were submitted for chemical analysis in August
2001.

Three delineation soil borings, BHGLAOC1911 through BHGLAOCI1913, were advanced
within and around the perimeters of AOC 19 in December 2001. Based on the August 2001
analytical results, a vertical delineation boring (BHGL.LAOC1911) and a northern delineation
boring (BHGLAOC1912) for the samples collected from the exploratory excavation were
necessary. The 10-foot interval from boring BHGLAOC1911 and the 5- and 10-foot intervals
for BHGLLAOC1912 were sampled and analyzed for PAHs using method SW8270C; the 5- and
10-foot intervals of boring BHGLAOC1913 were sampled and analyzed for TCE by method
SW8260B. In December 2001, six subsurface soil samples (five samples and one duplicate)
were submitted for chemical analysis.

The remaining three delineation soil borings were completed as monitoring wells in February
2001: WHGLTAO50, WHGLTAO051, and WHGLTAQ52. Based on the results of 'the Phase [
soil investigation, soil samples were collected from the surface and 5-foot intervals of
monitoring wells WHGLTAO50 and WHGLTAO51. In addition, a soil sample was collected
from the 5-foot interval of monitoring well WHGLTAO52. All soil samples collected during
the installation of the AOC 19 monitoring wells were analyzed for TCE by method SW8260B.
A total of two surface and three subsurface soil samples were submitted for chemical analysis
in February 2001.

3.4.2.4 Monitoring Well Installation/Groundwater Characterization

Monitoring wells WHGLTA050, WHGLTAO051, and WHGLTAO052 were installed down- and
crossgradient of AOC 19 in February 2001. Monitoring wells WHGLTAO50 and
WHGLTAOS51 were installed further east of the fence than preferred due to piles of golf course
construction rubble that restricted rig access near the NAS Fort Worth boundary. Delineation
soil samples collected during monitoring well installation are discussed in Section 3.4.2.3.

Three rounds of groundwater sampling were conducted two months apart according to the
RCRA permit. Sampling occurred in February, April, and June 2001. In addition to the three
wells installed for this investigation, existing upgradient monitoring well WHGLTA004 and
existing crossgradient monitoring well WHGILTA801 were sampled for TCE by method
SW8260B°.

5 Groundwater samples were analyzed for the full suite of VOCs listed in the 2000 Basewide QAPP
(HydroGeoLogic, 2000b) in conjunction with the April 2001 Senu-Annual Sampling Event conducted n support
of the Basewide Groundwater Sampling and Analysis Program (GSAP). Only the TCE results for the April 2001
samples are relevant to the SI. The full set of analytical results for the April 2001 sampling event is presented in
Basewide Groundwater Sampling and Analysts Program, April 2001 Semi-Annual Repornt (HydroGeoLogic,
2001c).

U.S. 4ir Force Center for Enwwronmental Excellence
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The analytical results from the groundwater samples are intended to determine if the soil at
AOC 19 is impacting groundwater at the site. Results of the AOC 19 groundwater
investigation are presented in Section 4.5 of this SI.

3.5 ELEVATION AND LOCATION SURVEY

All sampling points including soil borings, monitoring wells, and excavations were surveyed
by Baird, Hampton & Brown, Inc., of Fort Worth, Texas. In addition, the corners of the
geophysical grids were also surveyed. Vertical and horizontal measurements were collected in
accordance with the RFI WPs (HydroGeoLogic, 2000a). Surveying data are provided in
Appendix D.

U.S. Air Force Center for Environmental Excellence
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4.0 INVESTIGATION RESULTS

This section presents the results from the investigation activities conducted during the AOC 19
SI.  The findings from the exploratory excavations are presented in Table 4.1 and the
analytical results are summarized in Tables 4.2 through 4.5. All soil and groundwater samples
were analyzed in accordance with the rationale presented in the RFI/SI WPs (HydroGeoLogic,
2000a) and Phase II WPs Addendum (HydroGeoLogic, 2000b).

As stated previously, analytical results were compared to the applicable RRS 1 values in order
to determine if a release has occurred at AOC 19. The results from samples collected and
analyzed for trace metals were compared to the approved base-specific background values as
presented in the Final Basewide Background Study (Jacobs, 1998). The results from samples
collected and analyzed for organic compounds were compared to respective MQLs.
Furthermore, all analytical results exceeding RRS 1 values were compared to available MSCs.
All AOC 19 soil detections are presented in tabular form in this section. Complete analytical
data summaries for soil samples are presented in Appendix E. As the complete analytical data
for all Phase II groundwater samples are presented in Table 4.5 in this section, these data are
not included in Appendix E.

The SPLP extraction method was used in order to possibly provide a site specific MSC if
analytes were detected above the applicable MSC in the original sample. When an SPLP
extraction and analysis was performed, the result was compared to the applicable industrial
groundwater MSC. If the result in the extract was below this groundwater MSC, then the
corresponding soil MSC was adjusted to the highest soil value that is associated with a
“passing” SPLP result, provided that there is no soil result at the site with a lower detection
for the same analyte that “failed” subsequent SPLP analysis.

4.1 GEOFPHYSICAL AND EXPLORATORY EXCAVATION FINDINGS

A total of eight test pits were excavated at SWMU 25/Landfill 8 in 1997, three of which
(THGLTAOQ026, THGLTAOQ27, and THGLTAQ28) are within the AOC 19 boundary (Figure
3.1). The contents of the three SWMU 25/Landfill 8 test pits are described in Table 4.1. The
results of the geophysical survey conducted as part of the AOC 19 SI revealed 15 distinct
anomalies, as depicted in Figure 4.1. However, all the anomalies, with the exception of A-14,
are located along the perimeter road and/or the boundary of SWMU 25/Landfill 8°. The
anomalies along the road are attributed to road fill and construction debris from the adjacent
landfill, such as found in THGLTAOQ26 (Table 4.1). Based on the results of the geophysical
survey and the SWMU 25/Landfill 8 RFI, exploratory excavations were conducted at the
southeastern anomaly (A-14), the northern anomaly (A-4), and the south central anomaly (A-
13) as depicted in Figure 4.1 (HydroGeoLogic, 2001a).

¢ HydroGeoLogic performed an RFI at SWMU 25/Landfill 8 in several phases from August 1997
through June 2000, and an interim remedial action was performed by IT in July and August 2000.
SMWU25/Landfill 8 received closure in June 2001 under RRS 2 based on the findings presented in the Final RFI
Report (HydroGeoLogic, 2001b).

U.S. Air Force Center for Environmental Excellence
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The exploratory excavations were advanced over anomalies that were not within the boundary
of SWMU 25/Landfill 8. A total of five exploratory excavations were advanced in August
2001 (THGLAOC1901 through THGLAOC1905). A magnetic locator was used in the field to
confirm the location and removal of the anomalies. All metal debris removed from the
excavations at AOC 19 was determined to be non-hazardous and was taken to a recycling
facility off base for disposal. Photographs and schematics of each exploratory excavation
conducted during the AOC 19 SI are presented as Figures 4.2 through 4.6. Table 4.1 presents
a description of the materials encountered in both the exploratory excavations completed at
AOC 19 and the three relevant test pits from the 1997 SWMU 25/Landfill 8 RFL.

Excavation THGLAOC1901 was located in the area of anomaly A-14, in the southeast corner
of AOC 19 (Figure 4.1). Excavation THGLAOC1901 measured 6-feet long by 5-feet wide by
I-foot deep. The source of the geophysical anomaly at THGLAOC1901 was a 2-feet wide by
2.5-feet long by 0.25-inch thick steel plate, depicted in Figure 4.2. No staining, odor, nor PID
detections were observed in the soil within the excavation; as a result exploratory excavation
THGLAOCI1901 was immediately backfilled with the excavated soil in the order that it was
removed.

Excavation THGLAOC1902 was located in the area of anomaly A-13, in the south central
portion of AOC 19 (Figure 4.1). The magnetic locator used prior to all excavations, identified
potential buried metal approximately 20 feet east of the area where A-13 was located on Figure
4.1. Therefore an additional exploratory excavation to the four proposed in the Excavation
WP (HydroGeolLogic, 2001a) was advanced in this area. Excavation THGLAOC1902
measured 9-feet long by 15-feet wide by 3-feet deep. The source of the anomaly at
THGLAOC1902 consisted of a 20-foot long, 2-inch steel pipe and an approximately 1.5 x 2.5
foot piece of sheet steel, depicted in Figure 4.3. No staining, odor, nor PID detections were
observed in the soil within the excavation; as a result exploratory excavation THGLAOC1902
was immediately backfilled with native soil in the order that it was removed.

Excavation THGLAOC1903 was located over anomaly A-13 (Figure 4.1). Excavation
THGLAOC1903 measured 10-feet long by 7-feet wide by 2.5-feet deep. The magnetic locator
received weak signals in this area, and only reinforced concrete, barbwire, and pieces of wire
cable were found within the excavation. THGLAOC1903 is depicted in Figure 4.4. No
staining, odor, nor PID detections were observed in the soil within the excavation; as a result
exploratory excavation THGLAOC1903 was immediately backfilled with native soil in the
order that it was removed.

Although two exploratory excavations were planned within anomaly A-4 in the Excavation
WPs (HydroGeoLogic, 2001a), only one of the two planned excavations (THGLAOC1905)
was advanced in the area of anomaly A-4 (Figure 4.1). This change was based on the visual
observation of concrete at the top of the berm in the proposed area and the proximity of the
proposed location to SWMU 25/Landfill 8. Therefore the second excavation proposed within
anomaly A-4 (THGLAOC1904) was alternatively advanced in the central portion of AOC 19
over anomaly A-5 (Figure 4.1). The new location of excavation THGLAOC1904 was based

U.S. Air Force Center for Environmental Excellence
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on anomalous readings at the base of the berm by the magnetic locator used in the field.
Excavation THGLAOC1904 measured 15-feet long by 9-feet wide by 4.5-feet deep. The only
items unearthed in excavation THGLAQC1904 consisted of a piece of scrap metal and wire
cable, shown in Figure 4.5. No staining, odor, nor PID detections were observed in the soil
within the excavation; as a result exploratory excavation THGLAOC1904 was immediately
backfilled with native soil in the order that it was removed.

THGLAOCI1905 was excavated in the area of anomaly A-4 in the north central area of AOC
19. Excavation THGLAOC1905 measured 13-feet long by 21-feet wide by 3-feet deep. The
source of the geophysical anomaly at THGLAQOC1905 was construction debris which included
3 crushed, rusted, and empty 55-gallon drums; 2 crushed, rusted, and empty 5-gallon buckets;
nails; a large amount of reinforced concrete; roofing tar; resin; glass; metal wire; and wood.
The excavation and objects removed are depicted in Figure 4.6. No staining, odor, nor PID
detections were observed in the soil within the excavation, stockpile, or around and inside the
drums and buckets. However, based on the contents of the unearthered materials, two soil
samples were collected to characterize the soil within the excavation. Soil sample
THGLAOC1905-02 was collected from the excavation floor (3-feet below ground surface
[bgs]) beneath the location where the drums were discovered. This sample was analyzed for
Appendix IX VOCs (SW8260B), SVOCs (SW8270C), and metals/mercury (SW6010B/7000).
The second soil sample was collected from the stockpile for waste characterization and
analyzed for reactivity (SW846, Chapter 7), ignitability (SW1020A), corrosivity (SW1110),
total petroleum hydrocarbons (TNRCC method TX1005), VOCs (SW8260B), and metals
(SW6010B/7000A). The analysis of these samples was expedited by the analytical laboratory.
The stockpiled soil was covered and the open excavation was secured until the results were
received. Based on the analytical results of the stockpiled soil, the excavation was backfilled
with the excavated soil in the order that it was removed.

No concentrations of metals or VOCs were detected above RRS 1 values in the soil samples
collected at THGLAOC1905. The following SVOC constituents were detected above RRS 1
concentrations in the subsurface soil sample collected from the floor of THGLAOC1905:

. bis(2-Ethylhexyl)phthalate was detected at 0.66 milligrams per kilogram (mg/kg) in
the soil sample collected from the floor of test pit THGLAOC1905. This result is
above the RRS 1 of 0.33 mg/kg and the MSC of 0.6 mg/kg. Analyzing an SPLP
extract of sample THGLAOC1905-02 developed a site-specific MSC of 0.66 mg/kg.
The site-specific MSCs for AOC 19 are listed in Table 4.2.

. PAHs are a class of compounds represented by 16 analytes on the SVOC analyte list.
Twelve of these compounds were detected above RRS 1 in the sample collected from
the floor of test pit THGLAOC1905. Anthracene; benzo[g,#,{lperylene; chrysene;
fluoranthene; phenanthrene; and pyrene were detected above the associated RRS 1
values, but below the associated RRS 2 values. Benzo[a]anthracene; benzo[a]pyrene;

7 Additional analyses were added to those proposed in the Excavation WP in order to more completely
characterize the soil beneath the materials uncovered in THGLAOC1905.

U.S. Air Force Center for Environmental Excellence
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benzo[b]fluoranthene; benzo[k]fluoranthene; dibenzo[a,#]anthracene; and indeno[1,2,3-
cd)pyrene were detected above the associated RRS 2 values. Site-specific MSCs were
developed for these six compounds by analyzing an SPLP extract of this sample (Table
4.2).

The analytical results of sample THGLAOC1905-02 are listed in Table 4.4 and discussed in
Section 4.4.

4.2 LITHOLOGIC FINDINGS

A total of four soil borings, BHGLAOC1901 through BHGLAOC1904, were initially advanced
at AOC 19 (Figure 4.1). Based on the results of Phase I and following completion of the
geophysical survey in August 2001, six additional scil borings, BHGLAOC1905 through
BHGLAOC1910, were advanced at AOC 19. BHGLAOC1905 and BHGLAOCI908 were
characterization borings added to the Phase II sampling plan based upon the excavation
findings in order to ensure that any construction debris within the bermed area along the road
did not pose a threat to human health or the environment. Borings BHGLAOC1909 and
BHGLAOC1910 were added to the sampling plan in order to delineate the constituents detected
in the floor sample from THGLAOCI905, and three additional borings (BHGLAOCI1911
through BHGLAOC1913) were added in December 2001 in order to achieve delineation of the
August 2001 analytical results (see Section 3.2.4.3).

As previously mentioned in Section 3.0, drilling locations were determined based on
accessibility, utility locations, geophysical survey results, and topography, which slopes
downward toward Farmer’s Branch Creek in a southerly direction. The placement of down-
and crossgradient monitoring wells WHGLTAQ050, WHGLTAO51, and WHGLTAOQ52, was
constrained by a debris area that did not allow for drill rig access near the NAS Fort Worth
JRB fence line, depicted in Figure 3.1. The debris was a result of ongoing construction and
renovation activities at the Carswell golf course.

No debris or suspected landfill materials were encountered in any of the AOC 19 soil borings.
The only construction debris encountered was within exploratory excavation THGLAOC1905
(August 2001), and THGLTA026, THGLTA027, and THGLTAO028 from the SWMU
25/Landfill 8 RFI investigation in 1997. Boring logs are presented as Appendix F, and the
contents of the exploratory excavations are presented in Table 4.1.

The surface of AOC 19 is covered by grass with a bermed area at the north and northwestern
edge that follows the curve of Perimeter Road, and then levels out to the south and to the east.
South of AOC 19 beyond the NAS Fort Worth JRB fence line, the ground surface drops off
into Farmers Branch Creek. The depth to bedrock at AOC 19 ranges from 7 feet to 12.5 feet
bgs. Water table elevations ranged from 5.5 feet to 11 feet bgs.

The lithology of AOC 19 was analyzed using a southwest-northeast transect along borings
WHGLTAS801, BHGLAOC1905, BHGLAOC1908, and BHGLAOC1910, depicted as cross-

U.S. Air Force Center for Environmental Excellence
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section A-A’' in Figure 4.7. Boring WHGLTAS801 exhibited fill material to a depth of 3 feet
bgs, overlying silty clay between 3 and 7 feet bgs. A clayey gravel layer was encountered
between 7 and 11 feet, overlying clayey sandy gravel between 11 and 14 feet bgs. Refusal at
bedrock was reached at 14.5 feet bgs. Boring BHGLAOC1905 exhibited a layer of concrete
and fill material from the surface to a depth of 3 feet bgs followed by a layer of silty clay
between 3 and 6 feet bgs. A sand and gravel layer was encountered between 6 and 8 feet bgs,
overlying clayey gravelly sand between 8 and 10.5 feet bgs, with refusal at 10.5 feet bgs.
Boring BHGLAOC1908 also exhibited fill material from the ground surface to a depth of 3 feet
bgs followed by silty clay from 3 to 6 feet bgs, overlying clay between 6 and 12 feet bgs, and
weathered limestone from 12 and 12.5 feet bgs, reaching refusal at 12.5 feet bgs. Boring
BHGLAOCI1910 exhibited fill material from the ground surface to a depth of 8 feet bgs,
overlying silty clay with limestone gravel between 8 and 9 feet bgs, transitioning to silty sand
and gravel from 9 to 12 feet bgs. Boring BHGLAOC1910 was terminated at 12 feet bgs since
it was advanced as a delineation boring for the 5- and 10-foot intervals of sample
THGLAOQOC1905. Boring logs are presented in Appendix F.

The lithology at AOC 19 was analyzed using a west-east transect along borings BHGLTAS812,
BHGLAOC1905, BHGLTAS814, BHGLAOC1902, and WHGLTAO50, depicted by cross-
section B-B' in Figure 4.7. Boring BHGLTAS812 exhibited fill material from the ground
surface to a depth of 11 feet bgs overlying silty clay between 11 and 13 feet bgs. A gravelly
clay layer was encountered between 13 and 17 feet, which overlies a layer of sandy clay
between 17 and 21 feet bgs, with silty gravel from 21 to 23 feet bgs. Boring BHGLTA812
was terminated at 23 feet bgs when the water table was encountered. Boring BHGLAOC1905
similarly exhibited a layer of concrete and fill material from the surface to a depth of 3 feet bgs
overlying silty clay between 3 and 6 feet bgs. This layer is overlying sand and gravel between
6 and 8 feet bgs and clayey gravelly sand between 8 and 10.5 feet bgs, reaching refusal at 10.5
feet bgs. Boring BHGLTAS814 also exhibited fill material from the ground surface to a depth
of 4 feet bgs and silty clay between 4 and 10 feet bgs, however, a layer of gravelly clay was
encountered from 10 to 11 feet bgs before refusal was reached at 11 feet bgs. Boring
BHGLAOC1902 exhibited fill material from the ground surface to a depth of 2.5 feet bgs
overlying a thick layer of sandy clayey silt between 2.5 and 8 feet bgs. This layer is overlying
silty sand with clay and gravel from 8 to 11 feet bgs. Boring BHGLAOC1902 was terminated
at 11 feet bgs as the water table was reached at 9.5 feet bgs. WHGLTAO050 was a shallow
boring with a layer of fill material from the ground surface to a depth of 2 feet bgs overlying
silty clay with gravel between 2 and 4 feet bgs followed by a layer of clayey sand from 4 to
5.5 feet bgs. Saprolite was encountered from 5.5 to 7 feet bgs, with refusal in limestone
bedrock at 7 feet bgs. Boring logs are included in Appendix F.

Groundwater was encountered from approximately 5.5 to 11 feet bgs at AOC 19.
Groundwater flow direction across the site trends to the south-southeast towards Farmers
Branch Creek.

U.S. Air Force Center for Environmental Excellence
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4.3 SURFACE SOIL DETECTIONS

Surface soil samples were collected for characterization purposes from Phase I borings
BHGLAOCI1901 through BHGLAOCI1904, and Phase II borings BHGLAOC1905 and
BHGLAOCI1908. All characterization samples were analyzed for the list of analyses presented
in Section 3.2.2. As described below, boring BHGLAOC1902 contained the only surface soil
sample with an analyte concentration above the associated RRS 1 value. There were no
inorganic analytes detected above background in any surface soil characterization samples, and
TCE was the only organic constituents detected above RRS 1. Soil sampling locations are
depicted in Figure 4.8. Soil sampling results are listed in Table 4.3.

The surface soil samples were collected for delineation purposes from boring BHGLAOCI1910,
and the borings advanced to install monitoring wells WHGLTAO050 and WHGLTAO51. The
delineation surface soil sample collected at BHGLAOC1910 was analyzed for PAHs by method
SW8270C; the delineation surface soil samples collected at WHGLTAO050 and WHGLTAOS51
were analyzed for TCE by method SW8260B. There were no analytes detected above RRS 1
in the delineation surface soil samples. All analytes detected in surface soil samples are
presented in Table 4.3. Analytes detected above RRS 1 concentrations are depicted in Figure
4.8.

4.3.1 Inorganic Constituents

No concentrations of metals were detected above RRS 1 in any of the surface soil samples
collected at AOC 19.

4.3.2 Organic Constituents

No concentrations of SVOCs were detected above RRS 1 in surface soils at AOC 19. The
following VOC was detected above RRS 1 in the surface soil samples collected at AOC 19:

. TCE was detected at 0.019 mg/kg in the surface soil sample collected from boring
BHGLAOCI1902. This result is only slightly above the RRS 1 concentration (0.005
mg/kg) and well below the MSC (0.5 mg/kg) for this analyte.

4.4 SUBSURFACE SOIL DETECTIONS

Characterization subsurface soil samples were collected for chemical analysis at seven
locations at AOC 19: Phase I borings BHGLAOC1901 through BHGLAOC1904; Phase II
borings BHGLAOC1905 and BHGLAOC1908; and from the bottom of exploratory excavation
THGLAOC1905. All characterization samples were analyzed for the list of analyses presented
in Section 3.2.2.

Delineation subsurface soil samples were collected from borings BHGLAOCI1906,
BHGLAOC1909, BHGLAOCI1910, and BHGLAOC1911 through BHGLAOCI1913.

U.S. Air Force Center for Environmental Excellence
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Delineation subsurface soil samples were also collected from the borings advanced to install
monitoring wells WHGLTAOS50 through WHGLTAO52. The delineation subsurface soil
samples collected at borings BHGLAOC1906, BHGLAOC1913, and well installation borings
WHGLTAO050 through WHGLTAD052 were analyzed for TCE by method SW8260B. The
delineation subsurface soil samples collected at BHGLAOCI909 through BHGLAOCI1912
were analyzed for SVOCs by method SW8270C. All analytes detected in subsurface soil
samples are presented in Table 4.4, and those analytes detected above RRS 1 are depicted in
Figure 4.8. Analytical results indicate concentrations of two metals (arsenic and chromium),
two VOCs (cis-1,2-dichloroethene and TCE), and several SVOCs (bis(2-ethylhexyl)phthalate
and PAHs) were detected above RRS 1 in the subsurface soils at AOC 19.

One confirmation sample, BHGLAOC1907, was collected in order to confirm the TCE
detection at the 10-foot interval of BHGLAOC1901. TCE was not detected in this
confirmation sample. This soil sampling location is depicted in Figure 4.8, and the result is
listed in Table 4.4.

4.4.1 Inorganic Constituents

The following metals were detected above RRS 1 concentrations in the subsurface soil samples
collected at AOC 19:

° Arsenic was detected at 6.7 mg/kg in the subsurface soil sample collected from the 10-
foot interval of boring BHGLAOC1901; this detection of arsenic is slightly above both
the background value and the MSC (6.58 mg/kg).

J Chromium was detected at 17.7 mg/kg in the subsurface soil sample collected from the
5-foot interval of boring BHGLAOC1908; this detection of chromium is slightly above
both the background value and the MSC (16.31 mg/kg).

4.4.2 Organic Constituents

The following organic constituents were detected above RRS 1 concentrations in the subsurface
soil samples collected at AOC 19:

. cis-1,2-Dichloroethene was detected at 0.007 mg/kg in the soil sample collected from
the 10-foot interval of boring BHGLAOC1908. This result is only slightly above the
RRS 1 concentration (0.005 mg/kg) and well below the MSC (7 mg/kg) for this
analyte.

. Trichloroethene was detected in the following subsurface soil samples: the 10-foot
interval of boring BHGLAOC1901 (0.019 mg/kg); the S-foot interval of boring
BHGLAOC1902 (0.008 mg/kg); the 5-foot interval of boring BHGLAOC1904 (0.009);
the 5-foot interval of boring BHGLAOC1905 (0.006 mg/kg); the 5- and 10-foot
intervals of boring BHGLAOC1906 (0.033 mg/kg and 0.008 J mg/kg, respectively);

U.S. Air Force Center for Environmental Excellence
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the 10-foot interval of boring BHGLAQC1908 (0.030 mg/kg); and the 5- and 10-foot
intervals of boring BHGLAOC1913 (0.051 J mg/kg and 0.036 mg/kg, respectively).
Most of these results are only slightly above the RRS 1 concentration (0.005 mg/kg).
All concentrations are well below the MSC (0.5 mg/kg) for this analyte.

. bis(2-Ethylhexyl)phthalate was detected at a concentration of 0.42 mg/kg in the soil
sample collected from the 10-foot interval of boring BHGLAOC1905 and at 0.66
mg/kg in the soil sample collected from the floor of test pit THGLAOC1905 (Section
4.1). These results are above the RRS 1 of 0.33 mg/kg. Although the result from
BHGLAOC1905 is below the MSC (0.6 mg/kg) for this analyte, the result from
THGLAOCI1905 exceeded the RRS 2 value. As a result, an SPLP extract of sample
THGLAOC1905 was analyzed and a site-specific MSC of 0.66 mg/kg was developed.
Site-specific MSCs for AOC 19 are listed in Table 4.2.

. PAHs were detected above RRS 1 in the 10-foot interval (or its duplicate) of boring
BHGLAOCI1911. Benzo[g,h,i]perylene; chrysene; fluoranthene; phenanthrene; and
pyrene were detected above the associated RRS 1 values, but below the associated RRS
2 values, at BHGLAOCI1911. Benzo[a]anthracene; benzo{a]pyrene; benzo{b]
fluoranthene; benzol[k]fluoranthene; dibenzo[a,k]anthracene; and indeno{1,2,3-
cdlpyrene were detected above the RRS 2 value at exploratory excavation
THGLAOC1905, and site-specific MSCs were developed for these six compounds by
analyzing an SPLP extract of this sample. These compounds were detected above RRS
1 but below the site-specific MSC in the sample from boring BHGLAQOC1911, with the
exception of dibenzola, #]anthracene (which was below RRS 1). Site-specific MSCs for
AQC 19 are listed in Table 4.2.

4.5 GROUNDWATER DETECTIONS

Groundwater samples were collected for chemical analysis from five monitoring wells at AOC
19: WHGLTAO004, WHGLTAO050, WHGLTAO051, WHGLTAO052, and WHGLTABS0L1.
Monitoring wells WHGLTAO050, WHGLTAO51, and WHGLTAOS52 were installed as part of
Phase II of the SI for cross- and downgradient groundwater characterization. WHGLTAQ04
and WHGLTAS801 are pre-existing monitoring wells located upgradient and within AOC 19
(and also within SWMU 25/Landfill 8), respectively. Three rounds of groundwater sampling
were conducted in February, April, and June 2001. All groundwater samples were analyzed
for TCE (SW8260B) based on the soil sampling results from Phase I. Analytical results from
the groundwater investigation are presented in Table 4.5. The groundwater sampling locations
and results above the RRS 1 for TCE are depicted in Figure 4.9. These results indicate the
highest concentrations of TCE were detected in the upgradient monitoring well
(WHGLTAQ04) at AOC 19.

The following concentrations of TCE were detected above RRS 2 in the groundwater samples
collected at AOC 19:

U.S. Air Force Center for Environmental Excellence
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. TCE was detected in all five wells in concentrations above RRS 2 during all three
rounds of sampling. The highest detections of TCE were detected in WHGLTAOO4,
the upgradient well located in SWMU 25, at concentrations of 0.53 mg/L in February
2001; 0.45 mg/L in April 2001; and 0.66 mg/L in June 2001. The lowest detections of
TCE were detected in WHGLTAOS50, a cross- and downgradient monitoring well, at
concentrations of 0.15 J mg/L in February 2001; 0.17 mg/L in April 2001; and 0.26
mg/L in June 2001. WHGLTAOS51, another downgradient monitoring well, had the
second lowest detections of TCE at 0.19 mg/L in February 2001; 0.17 mg/L in April
2001; and 0.31 mg/L in June 2001. WHGLTAS801, a monitoring well within AOC 19
(and within SWMU 25/Landfill 8), had detections of 0.36 mg/L in February 2001; 0.15
mg/L in April 2001; and 0.34 mg/L in June 2001. WHGLTAOS52, the downgradient
monitoring well between AOC 19 and Farmers Branch Creek, had detections of 0.3
mg/L in February 2001 and April 2001; and 0.57 mg/L in June 2001.

U.S. Air Force Center for Environmental Excellence
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Table 4.1
Excavation Results
AOC 19
NAS Fort Worth JRB, Texas
Excavation Excavation
Location Dimensions Contents

THGLAOC1901 x5 xI’ A2 x2.5 x 0.25” steel plate. No staming, odor, or elevated
PID readings were encountered. Excavation was backfilled with
native soil.

THGLAQC1902 x15x3 A 20’ long 2” pipe No staining, odor, or elevated PID
readings were encountered. Excavation was backfilled with
native so1l,

THGLAOC1903 100 x7 x2.5 Reinforced concrete, barbwire, and wire cable No stamming,

odor, or elevated PID readings were encountered Excavation
was backfilled with native soil.

THGLAOC1904 15" x9" x4.5 Scrap metal and wire cable. No staming, odor, or elevated PID
readings were encountered. Excavation was backfilled with
native soil.

THGLAOC1905 137 x21’x 3 Various construction type debris consisting of three crushed and
empty drums, a crushed and empty pamnt can, nails, reinforced
concrete, roofing tar, resin, glass, metal wire, and wood No
odor, staining, or elevated PID readings were detected around or
inside the excavation or its contents. A soil sample was
collected and analyzed for VOCs (SW82600B), SVOCs
(SW8270C}, and metals/mercury (SW6010B/7000) from the
excavation floor beneath where the crushed drums were located
After analytical results were received, the excavation was
backfilled with native soil.

THGLTAOQ26* 40'x3' x ¢’ Construction debris, large pieces of asphalt and concrete, and
the footing of an old building.

THGLTAQ27* 40 x2°x 2 Concrete at surface and sand encountered at 2 feet bgs.

THGLTAQ28* 40" x2' x 9 No waste materials were encountered.

Notes:

*Advanced m 1997 as part of the SWMU 25/Landfill 8 RFI
bgs = below ground surface

U 8. Air Force Center for Environmental Excellence
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Table 4.5
Groundwater Sampling Results
AOC 19
NAS Fort Worth JRB, Texas
: TCE TCE TCE
Monitoring Well | RRS1 | RRS 2 | Unit | FEB. 2001 | APR. 2001 { JUNE 2001

WHGLTAO004 0.0005 0.005 [ mg/L [(0.530) [(0.45)] [{0.66)]
(WHGLTAOQ050 0.0005 0.005 |mg/L| [{0.151)] [(6.17)] [{0.26)]
WHGLTAO51 0.0005 0.005 | mg/L [(0.19)] [(6.17)] [(0.31)]
'WHGLTA052 0.0005 0.005 |mg/L [{¢.3)] [(0.3)] [{0.57]
WHGLTAS01 0.0005 0.005 |[mg/L [(0.36)] [(0.15)] [{0.32)]
WHGLTAR01 Duplicate | 0.0005 [ 0.005 |mg/L | [(0.26)] [(0.17)] [{0.34)]

Notes:
TCE - trichloroethene

RRS 1 = Risk Reduction Standard 1
RRS 2 = Risk Reduction Standard 2
Values above RRS 2 are bold and enclosed 1n [{ )]
J = estimated value above the reporting limit
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HydroGeolLogic, Inc.—Site Investiganon Report, AOC I9—NAS Fort Worth JRB, Texas

5.0 DISCUSSION OF ANALYTICAL RESULTS
3.1 GEOPHYSICAL SURVEY

The geophysical survey and subsequent exploratory excavations conducted at AOC 19 revealed
the source of the metallic anomalies to be consistent with material found in a landfill, and not a
fire training area. The analytical results of the surface and subsurface soil sampling within and
around the anomalies likewise were not indicative of a former fire training area. As a result,
the subsurface materials found at AOC 19 are most likely to be an extension of the former
landfill SWMU 25/Landfill 8.

5.2 SURFACE SOIL

No concentrations of any inorganic constituents were detected above RRS 1 in any of the
surface soil samples collected as part of the SI at AOC 19. The only analyte detected above
RRS 1 in the surface soil at AOC 19 was TCE. Figure 4.8 depicts the relevant surface soil
results for AOC 19.

. TCE was detected at 0.019 mg/kg in the surface soil sample collected from boring
BHGLAOCI1902. The concentration is an isolated detection in the surface soil, slightly
exceeding the RRS 1 (0.005 mg/kg), and well below the MSC (0.5 mg/kg) for this
analyte. This low concentration of TCE is delineated in the surface soil by
WHGLTAO50  (east), BHGLAOCI1903 (south), BHGLAOCI1908  (west),
BHGLAOCI1901 (north), and vertically by a lower concentration at the 5-foot interval.
Based on this information, TCE does not warrant further investigation in the surface
soils at AOC 19.

5.3 SUBSURFACE SOIL

Concentrations of both morganic and organic analytes were found in the subsurface soil at
AOC 19. Figure 4.8 depicts the relevant subsurface soil results for AOC 19. These
constituents are discussed in the following subsections.

5.3.1 Inorganic Constituents

The following inorganic constituents were detected at concentrations slightly above their
corresponding background values in samples collected in the subsurface at AOC 19: arsenic
and chromium.

. Arsenic was detected at 6.7 mg/kg in the soil sample collected from the 10-foot interval
of BHGLAOC1901. This result was isolated and only slightly exceeds both the
background and MSC value of 6.58 mg/kg. No pattern of occurrence can be
established for this compound. Therefore, this detection of arsenic most likely

U.S. Air Force Center for Environmental Excellence
M \Delwverables\AFCEE\DO26\R04-02 827 doc 5'1 HydroGeologic, Inc 4/25/02
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HydroGeoLogic, Inc.—Site Investigation Report, AOC I19—NAS Fort Worth JRB, Texas

represents a natural variation of background concentrations. Based on this information,
this constituent does not warrant further investigation at AOC 19.

Chromium was detected at 17.7 mg/kg in the soil sample collected from
BHGLAOCI1908 in the 5-foot interval. The concentration was only slightly above the
background value of 16.31 mg/kg. No pattern of occurrence can be established for this
compound. Therefore, this inorganic constituent is likely to represent a natural
variation of background concentrations and is not indicative of a release of hazardous
constituents from AOC 19. Based on this information, this constituent does not warrant
further consideration at AOC 19.

5.3.2 Organic Constituents

Several organic constituents were detected in the subsurface soil at AOC 19. A total of two
VOCs were detected at concentrations above their corresponding RRS 1 values: cis-1,2-
dichloroethene and TCE. The following SVOC constituents were detected at concentrations
exceeding RR1 and or RRS 2 values in the subsurface at AOC 19: bis(2-ethylhexyl)phthalate
and various PAHs [anthracene, benzo[a]anthracene, benzofa]pyrene, benzof[b]fluoranthene,
benzofg,h,i]perylene, benzofk]fluoranthene, chrysene, dibenz[a,#]anthracene, fluoranthene,
indeno[1,2,3-c,d]pyrene, phenanthrene, and pyrene].

cis-1,2-Dichloroethene was detected at 0.007 mg/kg in boring BHGLAOC1908 at the
10-foot interval. Cis-1,2-dichloroethene was detected only once, the result was slightly
above RRS 1 (0.005 mg/kg) and well below the MSC (7 mg/kg), and the analyte is
delineated. As a result, no pattern of occurrence can be established for this analyte.

Based on this information, this constituent does not warrant further investigation at
AOC 19.

Trichloroethene was detected in the following soil samples: the 10-foot interval of
boring BHGLAOC1901 (0.019 mg/kg); the 5-foot interval of boring BHGLAQOC1902
(0.008 mg/kg);, the 5-foot interval of boring BHGLAOC1904 (0.009); the 5-foot
interval of boring BHGLAOC1905 (0.006 mg/kg); the 5- and 10-foot intervals of
boring BHGLAOC1906 (0.033 mg/kg and 0.008 J mg/kg, respectively); the 10-foot
interval of boring BHGLAOC1908 (0.030 mg/kg); and the 5- and 10-foot intervals of
boring BHGLAOCI1913 (0.051 J mg/kg and 0.036 mg/kg, respectively). TCE was
detected at low concentrations above RRS 1 (0.005 mg/kg) and well below RRS 2 (7
mg/kg) throughout the site. The TCE concentrations in the subsurface soils at AOC 19
do not appear to be associated with a release from the site. The bedrock and water
table at AOC 19 is shallow, therefore the low concentrations of TCE in the soil are
most likely attributed to a smear zone created by seasonal fluctuations in the water table
from the basewide TCE plume previously mentioned in Section 3.2. In addition, all
TCE concentrations in the subsurface soils at AOC 19 have been delineated to
decreasing concentrations and/or RRS 1. As a result, further investigation of TCE in
the soil at AOC 19 is not warranted.

U.S. Air Force Center for Environmental Excellence
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HydroGeoLogic, Inc.—Site Investigation Report, AOC 19—NAS Fort Worth JRB, Texas

. bis(2-Ethylhexyl)phthalate was detected at 0.42 mg/kg in the soil sample collected
from the 10-foot interval of boring BHGLAOC1905 and at 0.66 mg/kg in the soil
sample collected from the bottom of THGLAOC1905. Both of these results are above
the RRS 1 of 0.33 mg/kg. However, BHGLAOC1905 was below the MSC (0.6
mg/kg) and THGLAOC1905-02 exceeded the MSC. An SPLP extract of
THGLAOC1905-02 was analyzed and a site-specific MSC of 0.66 mg/kg was
developed. Bis(2-ethylhexyl)phthalate is delineated and based on the SPLP extraction
result, shows no impact on groundwater. As a result, this constituent does not warrant
further investigation at AOC 19.

. PAHs were detected in THGLAOC1905 and BHGLAOCI1911. Twelve of the sixteen
PAH compounds were detected above RRS 1 in the sample collected from the floor
sample from THGLAOCI1905, and ten were detected above RRS 1 in the 10-foot
interval (or its duplicate) of boring BHGLAOC1911. Soil sample THGLAOC1905-02
was extracted for SPLP and the resulting water sample was a non-detect for all of the
PAHs above RRS 2. These results established new site-specific MSCs and showed that
the concentrations of these analytes in the soil are protective of groundwater. These
analytes are fully delineated horizontally and vertically at AOC 19. Therefore further
investigation of PAHs in the subsurface soil at AOC 19 is not warranted.

5.4 GROUNDWATER

Three rounds of groundwater sampling were conducted at cross- and downgradient monitoring
wells WHGLTAO050, WHGLTAQ51, WHGLTAO052, WHGLTAS801, and upgradient
monitoring well WHGLTAQ04. Groundwater samples from all five monitoring wells were
analyzed for TCE, the only COPC identified in soil during Phase I. TCE was detected above
RRS 2 in all five wells during the three rounds of sampling. The upgradient well,
WHGLTAOQ04, consistently had the highest detections of TCE, with concentrations decreasing
down- and crossgradient from AOQC 19. As a result, concentrations of TCE in the
groundwater beneath AOC 19 appear to be attributed to the basewide TCE plume (Section 3.2)
and do not appear to be a result of a release from AOC 19. Therefore, it is recommended that
the groundwater at AOC 19 be addressed with the basewide TCE plume under a separate and
ongoing environmental restoration project.

U.S. Air Force Center for Environmenial Excellence
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HydroGeoLogic, Inc.—Site Investigation Report, AOC I19—NAS Fort Worth JRB, Texas

6.0 CONCLUSIONS

This SI of AOC 19 has been conducted in accordance with Chapter 335, Subchapter S of the
TNRCC Risk Reduction Rules and NAS Fort Worth JRB Hazardous Waste Permit, HW-
50289. Evidence resulting from past fire training activities typically includes elevated PID
readings and odors due to high concentrations of flammable compounds such as waste oils and
solvents that might have been used to ignite a training fire. In addition, stained soil is often
present in conjunction with odors and organic vapor readings. The physical characteristics
observed during the SI at AOC 19 were not indicative of typical fire training activities. No
elevated PID readings, staining, or odors were observed in site soils and analytical results did
not indicate the presence of organic constituents typically found at fire training areas.
Therefore, it is unlikely that significant fire training exercises were conducted historically at
AOC 19.

Although physical observations and analytical data support the conclusion that AOC 19 was not
utilized extensively as a fire training area, the analytical results indicate that former activities at
AOC 19 may have had an impact on a small area of subsurface soil. SVOC contaminated soil
was identified in the north central section of the site relating to the buried debris unearthed
during the exploratory excavations. The SVOCs in this section of the site have been
delineated. Due to this small area of SVOC contamination in soil, closure under RRS 2 is
recommended for AOC 19,

TCE was detected in soil and groundwater samples collected as part of the AOC 19 SI.
However, these concentrations are likely attributable to the basewide TCE plume rather than to
historical site activities. This conclusion is supported by the migration of the TCE plume
beneath AOC 19 and that concentrations of TCE are consistently higher upgradient of AOC
19. As TCE concentrations in groundwater do not increase downgradient of AOC 19, it can
be concluded that AOC 19 is not a source of TCE contamination in groundwater.
Groundwater contamination in the vicinity of AOC 19 will continue to be addressed by the
ongoing investigation of the basewide TCE plume. Nonetheless, as RRS 2 concentrations of
TCE exist in site soils, the deed certification language will identify TCE as a contaminant left
in place as part of this investigation,

Pursuant with Chapter 335, Subchapter S, and Sections 335,555 through 335.560 of the
TNRCC RRS, this SI demonstrates that attainment of RRS 2 (Closure/Remediation to health-
based standards and criteria) has been achieved and closure of AOC 19 is recommended. The
proposed deed certification language, including the metes and bounds survey, is presented in
Appendix H.

U.S. Air Force Center for Environmental Excellence
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February 17, 1998

AFCEE/ERD
Attn. Mr, Joseph Dunkle

3207 North Road
Brooks Air Force Base, Texas 78235-5363

Re: Contract No. F41624-95-D-8005-0005
Identification of Possible SWMUs at NAS Fort Worth JRB

Dear Mr. Dunkle:

The purpose of this letter is to notify you of the possibility of three additional sites at Naval Air
Station Fort Worth Joint Reserve Base (NAS Fort Worth JRB) - two fire training areas and a landfill.
We identified these possible sites during our review of aerial photographs for our ongoing Resource
Conservation and Recovery Act (RCRA) Facility Investigation (RFI) activities at the base. Our
findings are summarized below with the supporting visual evidence provided in Figures 1 through

. 9. A base map is provided as Figure 10 showing the location of these sites based on the current
configuration of the Base

Suspected Fire Training Area A

On April 10, 1952 (Figure 1), just north of Phillips Circle and south of Hobby Shop Road, is a single
plane Jocated on what appears to be open ground. The area directly ben€ath the plane is dark in color
while the perimeter of the area appears white. This discoloration could be the result of charring from

fire training exercises.

The time period at which this area may have been used as a fire training area is unknown. A review
of aerial photographs, however, before and after 1952 indicates this site existed as early as December
31, 1950 (Figure 2) and no later than Janvary 4, 1953 (Figure 3). No planes were visible in this area
as early as September 1946. Figure 2 shows two airplanes located at the site in question. The
second plane is located jus® west of the plane identified in Figure 1. The area beneath each of these
planes shows a slight disco.oration (darkening) indicating the possibility of fire training exercises.
The area outside the adjacent perimeter of the suspected fire training area appears white in color.
Figure 3 no longer shows any visible evidence of using this site as a fire training area, and the planes
are no longer located at this site. In addition, the land appears to have been re-engineered, potentially
for future construction activities. Figure 4 indicates that by February 1954, a parking area had been

constructed over the site. .

HydroGeologic, Inc.
1155 Herndon Porkwoy ® Suite 900 * Herndon, Virginia 20170 « USA
(703) 478-5186 « Fax (703] 471-4180 « hip://www.occess.digex.net/~hg|
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February 17, 1998

Suspected Fire Training Area B

A single plane located in a cleared triangular shaped area south of taxiway Charlie and east of
taxiway 35R was identified from a December 3, 1958 (Figure 5) aerial photograph of the base. The
planeMs parked on what appears to be open ground. The two planes located immediately southwest
of this plane are parked in the area of SWMU 18 (Fire Training Area 1). Because the single plane
is tocated at a distance from taxiway Charlie, we suspect that this area may have served as a fire
training area similar to the adjacent site located immediately southwest.

Although the time period at which this area may have been used as a possible fire training area is
unknown, it did not exist on February 3, 1954 (Figure 6) and is no longer visible after August 22,
1962 (Figure 7). Aerial photographs later than 1954 and earlier than 1962 were not available for this
review to further quantify the time period at which a plane(s) may have been located at this site.

Suspected Landfill A

On April 10, 1942, just west of the most western section of the West Fork Trinity River (prior to
rerouting the river), are 8-10 trench like areas (Figure 8). These trenches are located approximately
290 feet from the roadway that runs in a north-south direction along the eastermn part of the base
boundary. Each “trench” is estimated to occupy an area approximately 635 feet long by 35 feet wide.
The trenches are oriented in an northeast-southwest direction. Combined, the trenches oécupy an
area of about 30,000 ft?, or 0.69 acres. Trenches like these were often used by the military for the
burial of facility refuse ranging from construction debris to industrial waste. Other base landfills
were located along the river, east of this site, during the late 1940s, 1950s, 1970s, and 1980s (e.g.,

SWMU Nos. 28 and 30).

On April 4, 1944, (Figure 9) there is no longer any visual evidence of the trenches at this location.
The area appears to have been leveled and covered with grass. In 1997, it appears that a building is

being constructed over the suspected site.

Please contact me at 703-736-4507, if there is anything else we can do for you regarding these
possible sites.

Sincercfy,

7 e

James P. Costello, P.G.
Project Manager

Attachments (Figures 1-10)
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DATA QUALITY ASSESSMENT
SITE INVESTIGATION REPORT
AREA OF CONCERN 19
NAS FORT WORTH JRB, TEXAS

1.0 FIELD QUALITY ASSURANCE/QUALITY CONTROL

Field quality control samples were collected as described in the following sections.

1.1  AMBIENT BLANK

Ambient blanks consist of American Society for Testing and Materials (ASTM) Type II
reagent grade water poured into a VOC sample vial at a sampling site (in the same vicinity as
the associated samples). Ambient blanks are used to assess the potential introduction of
contaminants from ambient sources (e.g., active runways, engine test cells, gasoline motors in
operation) to the samples during sample collection. Ambient blanks are handled like
environmental samples and transported to the laboratory for analysis. Depending on the
analytes of interest at the associated site(s), ambient blanks are analyzed for VOCs, benzene,
toluene, ethylbenzene, and xylenes (BTEX), or methane. No ambient blanks were collected in
association AOC 19 samples.

1.2 EQUIPMENT BLANK

An equipment blank is a sample of ASTM Type II reagent grade water poured over the
sampling device, collected in a sample container, and transported to the laboratory for
analysis. Equipment blanks are used to assess the effectiveness of equipment decontamination
procedures.  Equipment blanks are collected immediately after equipment has been
decontaminated. Each blank is analyzed for all laboratory analyses requested for the
environmental samples collected at the site. One equipment blank was collected per day for
each type of sampling equipment used. Twelve equipment blanks were collected in association
with AOC 19 samples; eight associated with soil samples and four associated with
groundwater samples.

1.3 TRIP BLANK

A trip blank consists of a VOC sample vial filled at the laboratory with ASTM Type II reagent
grade water, transported to the sampling site, handled like an environmental sample, and
returned to the laboratory for analysis. Trip blanks are not opened in the field. Trip blanks
are prepared only when samples are collected and analyzed for VOC analytes. Trip blanks are
used to assess the potential introduction of contaminants from sample containers or during the
transportation and storage procedures. One trip blank accompanied each cooler of samples
sent to the laboratory for analysis of VOCs. Twelve trip blanks were collected in association

U S Air Force Center for Environmental Excellence
M \Dehverables\ AFCEE\DUZE\ROA-02 827 dox B-1 HydroGeokogie, Int 472202
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with AOC 19 samples; eight associated with soil samples and four associated with
groundwater samples.

1.4 FIELD DUPLICATES

Duplicate sample results are used to assess precision of the sample collection process.
Precision of soil samples to be analyzed for VOCs is assessed from collocated samples because
the compositing process required to obtain uniform samples could result in loss of the
compounds of interest.

Duplicate samples are collected simultaneously, or in immediate succession, using identical
recovery techniques, and treated in an identical manner during storage, transportation, and
analysis. The sample contairiers are assigned an identification number in the field so that they
cannot be identified (blind duplicate) as duplicate samples by laboratory personnel performing
the analysis. Specific locations were designated for collection of field duplicate samples prior
to the beginning of sample collection. One duplicate sample was collected for every 10 field
samples collected. Six field duplicates were collected during AOC 19 SI activities; three for
soil samples and three for groundwater.

1.5 SAMPLE TRACKING PROTOCOL

Each sample was assigned a unique identification number that describes where and what type
of sample was collected. The number that was used in the field consisted of a maximum 15
digit alphanumeric code. The alphanumeric code was truncated to 10 digits once the data was
ready to be entered into the Environmental Resources Program Information Management
System (ERPIMS) database. This system is explained in detail as follows:

abbbccecdd-ee

where:

a represents the medium (e.g., W =monitoring well, P = wipe sample, R = rinse
sample, B = soil boring, U = surface water sample, or E = sediment sample).

bbb  represents HydroGeoLogic, Inc. designation (e.g., HGL)

ccceee represents the AOC number (e.g., AOC 19.)

dd represents the location identification (LOCID) (e.g., 01, 02)

ee represents the order that the sample was obtained within the soil boring; i.e., a

surface soil sample would be 01, a 5- to 7-foot sample would be 02, etc. These
two digits will dropped once the data are entered into the ERPIMS database.

U.S. Air Force Center for Environmental Excellence
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For example, the surface soil sample collected from the first boring ad‘}anced at AOC 19 was
identified as “BHGLAQC1901-01.” The sample collected from the 5 foot interval of the first
soil boring advanced at AOC 19 was identified as “BHGLAOC1901-02”.

Duplicate samples were submitted to the laboratory blind. In order to ensure that field
duplicates were analyzed “blind” by the laboratory, each field duplicate sample was assigned a
unique sample identification number that did not associate the duplicate with its parent sample.
Duplicate sample numbering format is “DUPxx”, where xx is a sequential number. The
locations from which field duplicate samples were to be collected were determined prior to
mobilization. Documentation was maintained in the field sampling logbook, and on the sample
collection log, to track these field duplicate samples.

QC samples were identified by use of a similar system of identifiers with a maximum of 10
characters. The QC sampling number system is summarized below:

XXYYYYYy

where;

XX represents the blank type (EB for equipment blank, TB for trip blank, AB for
ambient blank)

yyyyyy represents the date (month, day, year)

For example, an equipment blank obtained on May 1, 2000, would be identified as EBO50100.
When multiple field blanks of a particular type were collected on the same day, alphabetical
suffixes (A, B, C, and so forth) were attached to the identification numbers.

The Project Geologist/Field Coordinator maintained a list detailing the connection between
each QC sample and specific environmental samples. For instance, each trip blank was
correlated with a particular set of samples shipped to the laboratory, and each equipment blank
was correlated to those samples collected using a particular set of sampling tools on a specific
date.

After the laboratory data were received and validated, data entry and QC operations were
performed on the laboratory’s electronic data deliverables (EDDs) to ensure that each EDD
was complete, correct, and compatible with the ERPIMS format. An EDD report in the
ERPIMS format will be provided to AFCEE.

2.0 LABORATORY ANALYSIS

Samples collected from AQC 19 were analyzed for a reduced list of 40 CFR 264 Appendix IX
constituents, comprising VOCs, SYOCs, and metals/mercury as in accordance with the 2000
Basewide QAPP (HydroGeoLogic, 2000c). Specific sampling parameters for each site are
listed in Section 3.0 of the SI Report.

U.S. Air Force Center for Environmental Excellence
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2.1 ANALYTICAL PROGRAM

The data generated by this project is of sufficient quality and quantity to meet the overall
project objective, which is closure of AOC 19 under the TNRCC RRS program. Data from
the following categories were required for this study:

Site Characterization - Data were used to evaluate physical and chemical properties of soil.
The data were also used to characterize the nature and extent of any contaminants detected.

Health and Safety - Data were used to establish the level of protection needed for the sampling
team and other site-related personnel. These data were gathered by the use of organic vapor
monitors during intrusive activities.

A combination of screening level data and definitive level data was used during this SI.
Health and safety data were collected as screening data. All soil and water samples were
analyzed following USEPA SW846 protocols. The definitions of screening data and definitive
data, as established by the Data Quality Objectives Process for Superfund Interim Final
Guidance (USEPA/540/G-93/071, 1993) are described below:

. Screening Data with Definitive Confirmation - Screening data can be generated by
rapid, less precise methods of analysis with less rigorous sample preparation. Sample
preparation steps may be restricted to simple procedures such as dilution with a
solvent, instead of elaborate extraction/digestion and cleanup. Screening data provides
analyte identification and quantification.  Although the quantification may be
determined using analytical methods with QA/QC procedures and criteria associated
with definitive data, screening data without associated confirmation data are not
considered to be data of known quality.

. Definitive Data - Definitive data were generated using rigorous analytical methods,
such as approved USEPA reference methods. Data are analyte-specific, with
confirmation of analyte identity and concentration. These methods produce tangible
raw data (e.g., chromatograms, spectra, digital values) in the form of paper printouts
or computer-generated electronic files. Data may be generated at the site or at an off-
site location, as long as the QA/QC requirements are satisfied. For the data to be
definitive, either analytical or total measurement error must be determined.

The data generated by the laboratory analysis of samples were sufficiently sensitive to allow
comparison of the results to the TNRCC RRS. The 2000 Basewide QAPP (HydroGeolLogic,
2000c) describes each method that was performed as part of the investigation and outlines the
quality assurance measures the contract laboratory must follow. The methods of analysis
selected for samples collected from NAS Fort Worth JRB produced screening as well as
definitive data.

U.S. Air Force Center for Environmental Excellence
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2.2 QUALITY ASSURANCE/QUALITY CONTROL PROGRAM

The primary project QA/QC document is the 2000 Basewide QAPP (HydroGeoLogic, 2000c).
This document was originally released in 1998 and was based on versions 1.1 and 2.0 of
AFCEE’s Model QAPP, with some base-specific modifications and updates. The 2000
version of the QAPP incorporates elements of the AFCEE Modal QAPP, version 3.0, and
updates to SW-846 methods. This document is supplemented by the laboratory’s Quality
Assurance Plan. Together, these two documents detail the requirements that must be followed
in order to generate data of the level of quality required to support the project decision-making
process. Among the requirements contained in these documents is the requirement for review
of the data at several levels at the laboratory. Each benchtop chemuist is responsible for a 100
percent review of all data generated, as is each laboratory section manager (or designee).
Subsequent to analyst review, 10 percent of data are reviewed by the laboratory QA
department prior to assembly of each data report. Each final data report is reviewed by the
laboratory project manager prior to release from the laboratory.

2.2.1 Laboratory QA/QC Program

The laboratory QA/QC program was maintained in overall accordance with the 2000 Basewide
QAPP. Where the laboratory performance was not in accordance with the QAPP criteria, the
affected data were qualified in the data validation process. The Data Validation Reports are
presented in Appendix G. In order to provide data meeting the requirements for definitive
data, the following QC elements were used by the laboratory to provide QC data applicable to
the analytical results: laboratory control samples (LCSs), matrix spike/matrix spike duplicate
(MS/MSD) samples, surrogate recoveries, internal standard performance, method blanks and
calibration, instrument tuning and calibration, second source calibration checks, confirmation
columns/detectors, interference check samples, recovery tests, laboratory duplicates, and
serial dilutions. A description of each laboratory QC element can be found in Section 4.0 of
the 2000 Basewide QAPP (HydroGeoLogic, 2000c). The frequency and acceptance criteria
for each laboratory QC element are described in general in Sections 4.0 and 8.0 of the 2000
Basewide QAPP, and in the method-specific subsections of Section 7.0 of the 2000 Basewide
QAPP (HydroGeoLogic, 2000c).

2.2.2 QA/QC Program Performance

Evaluation of the QC and analytical data provided by the laboratory showed that there was
general compliance with the QA/QC program. There were cases where individual analytes or
QC elements did not meet program criteria. If these QC failures were serious enough, the
laboratory performed re-analysis after attempting corrective action. Where re-analysis was not
performed or corrective action was not successful, the data were qualified in accordance with
the method-specific requirements of Section 7.0 and the general requirements of Section 8.0 of
the 2000 Basewide QAPP (HydroGeoLogic, 2000c).

A total of 4076 data points were generated by the analyses of AOC 19 soil samples. This
number includes the results from 33 field samples and 3 field duplicates. Of the data points

U.S. Air Force Center for Environmental Excellence
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reported, 94 were rejected due to failure to achieve QA/QC program requirements. Total
AOC 19 soil data completeness is calculated to be 97.69 percent, which exceeds the soil data
completeness goal of 90 percent. The soil data set obtained for AOC 19 in May 2000,
February 2001, August 2001, and December 2001 is judged to be sufficiently complete, from
a QC standpoint, to be used in any subsequent decision-making process.

A total of 18 data points were generated by the analyses of AOC 19 groundwater samples.
This number includes the results from 15 field samples and 3 field duplicates. Of the data
points reported, none were rejected due to failure to achieve QA/QC program requirements.
Total AOC 19 groundwater data completeness is calculated to be 100 percent, which exceeds
the groundwater data completeness goal of 95 percent. The groundwater data set obtained for
AOC 19 in February 2001, April 2001, and June 2001 is judged to be sufficiently complete,
from a QC standpoint, to be used in any subsequent decision-making process.

2.2.3 QA Activities

On March 25 and 26, 1998, the HydroGeoLogic project chemist, assisted by a Law
Engineering project chemist, performed a QA audit of the facilities and practices of the
analytical laboratory, at Recra Labnet' in University Park, Illinois. The auditors reviewed the
laboratory’s Quality Assurance Plan, evaluated the laboratory’s recent state certification
performance evaluation sample results, reviewed the laboratory’s standard operating
procedures, and conducted an on-site inspection of the laboratory’s facility. The laboratory
was found to have sufficient expertise, resources, and procedures to generate definitive and
legally defensible data.

3.0 DATA QUALITY EVALUATION

This section describes the analytical methods and quality control program utilized for the SI of
AOC 19 at NAS Fort Worth JRB. The analytical methods used for the analysis of the field
samples are described in the 2000 Basewide QAPP (HydroGeoLogic, 2000c).

3.1 DATA QUALITY EVALUATION OBJECTIVE

The objective of the Data Quality Evaluation (DQE) is to provide a professional review of the
analytical data packages submitted by the laboratory. The DQE consists of a review of
laboratory QC data and field QC data. This review is performed to indicate which data are
usable, usable with qualification, or unusable. The analytical procedures used to generate
field sample data are evaluated in accordance with the general and method-specific QC criteria
listed in Sections 5.0, 6.0, 7.0, and 8.0 of the 2000 Basewide QAPP (HydroGeoLogic,
2000c).

! RCRA Labnet was acquired by Severn Trent Laboratories in January 1999.

U.S. Air Force Center for Environmental Excellence
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The following items of laboratory QC data are reviewed:

. Sample integrity

. Sample completeness

. Preparation and analysis holding times

. Laboratory preparation and analysis methods

. Method accuracy and precision (e.g., MS/MSDs, dilution tests)

. Laboratory performance criteria (e.g., blanks, LCS recoveries, surrogates, internal
standards)

. Instrument initial and continuing calibration checks

Field QC performance is evaluated through evaluating field duplicates, field blanks, field
documentation, and shipping criteria.

3.2 METHODOLOGY FOR DATA QUALITY ASSESSMENT

Environmental Data Services, Inc. and HydroGeoLogic validated the results for AOC 19
samples. The data were evaluated in accordance with the procedures and acceptance criteria
contained in the 2000 Basewide QAPP. All results from all analytical methods were evaluated
with respect to the requirements of definitive data at the equivalent of a USEPA Ievel III
review. The data review identified those data that were unusable due to serious QC
deficiencies, as well as other data that were affected by QC problems but not of sufficient
severity to warrant rejection. Rejected data were qualified ‘R’, while qualifiers of lesser
severity were applied to usable data where necessary. The level III validation reports for each
sample delivery group (SDG) are included in Appendix G.

Subsequent to the data validation process, the required data validation qualifiers were entered
into the project database. The accuracy the validation and data entry process was checked at
all stages. The “as received” accuracy of each EDD for each data package was verified by
comparing the contents of each EDD to the hardcopy of that data package at a 10 percent rate.
The accuracy of the validation qualifiers was also checked on the final database output at a rate
of 10 percent.

U.S. Air Force Center for Environmental Excellence
M \Deliverables\ AFCEE\DU26\R04-02 827 doc B-7 HydroGeoLogac, Ine 4/22/02
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7.0 Introduction

4

IT Corporation (IT) performed surface geophysical surveys at the AOC 19 and Solid Waste
Management Unit (SWMU) 19 & 20 sites at Naval Air Station (NAS) Ft. Worth Joint Reserve
Base (JRB) (Formerly Carswell Air Force Base (AFB)) from February 12 through 16, 2001. The
surveys were conducted for HydroGeoLogic under the Air Force Center for Environmental
Excellence (AFCEE) Contract No. 41624-95-D-80035, Delivery Orders 0026 and 0029.

The objective of the survey at the AQC 19 site was to locate buried metal objects potentially
representing drums. The objectives of the survey at the SWMUs 19 & 20 site were to locate
buried metal objects potentially representing drums and a 10,000-gallon underground storage
tank (UST). The total area investigated was approximately 189,950 square feet (approximately

4.36 acres).

To accomplish the objectives of the surveys, the geophysical surveys were designed using
magnetic, time-domain electromagnetic (EM), and frequency-domain EM techmiques The site
maps with geophysical interpretation (Figures A-1 and B-1) show the survey areas relative to

permanent site features and the locations of significant anomalies that were 1dentified 1n the data.

The AOC 19 site encompasses an irregular-shaped area with topography that slopes up to the
north and west. The AQOC 19 survey area was bounded on the south and east by a chain link
fence and on the west and north by a road, as shown on the site map with geophysical
interpretation (Figure A-1). The SWMUs 19 & 20 site 1s grass covered and has a gently sloped

mound, which covers most of the site.

Field procedures used to conduct the survey are described in Section 2.0. Data processing
methods used for the survey are presented in Section 3.0. The geophysical survey results are
presented in Section 4.0. Conclusions derived from the geophysical survey are presented in

Section 5.0.

» Appendices A and B: Site Maps showing the Geophysical Interpretation and data
contour maps for the sites investigated.

» Appendix C: Magnetic Base Station Plots

» Appendix D. Theoretical Background of the geophysical techniques used 1n this
investigation.
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2.0 Field Procedures

This section describes the field procedures and instruments used to conduct the geophysical

surveys.

2.1 Survey Control

Tmitrally, the geophysics crew established base gnds on 100-foot centers throughout the sites.
Using the base gnd as a reference, the crew marked control points on 10-foot centers with
surveyors’ paint to provide the required resolution for the investigation. Due to the uncertainty of
true field positions inherent when establishing a survey area using 300-foot fiberglass tapes in the
presence of wind and surface obstructions (e.g. utility poles, monitoring wells), the lateral

precision for the survey areas and anomalies is believed to be within +/- 2 feet

Detailed, hand-sketched site maps were drawn in the field. The maps included any surface
cultural features within the survey areas, or near their perimeters that could potentially affect the
geophysical data (e.g., overhead utilities, manhole covers, monttoring wells). The maps also
show reference features, such as roads and fences that could later aid 1n reconstructing the site
boundaries. All reference information documented on the hand-sketched site maps was

translated to the site interpretation maps.

2.2 Geophysical Survey Design and Instrumentation

Survey Equipment. Magnetic instruments used during the investigation consisted of a
Geometrics G-858G magnetic gradiometer (G-858G) for survey data acquisition, and
Geometrics G-856AX magnetometer (G-856AX) for collecting base station data. Time-domain
EM equipment used to conduct the investigation consisted of a Geonics EM61 high sensitivity
metal detector (EM61) coupled to an Omnidata D1.720 digital data logger. Frequency-domain
EM equipment used to conduct the investigation consisted of a Geonics EM31 terrain
conductivity meter (EM31) coupled to an Omnidata DL720 digital data logger. Where
required, a Metrotech 9860-BRL. EM utility locator was used to verify that linear anomalies
seen in the EM31/EM61 data were caused by subsurface pipelines.

KN/Carsw elt2. reparticars2 03/15401 /10 40 4A8 2-1
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All geophysical data were collected in accordance with the methods and procedures outlined in

the following IT Standard Operating Procedures:

ITGP-001: Surface Magnetic Surveys

ITGP-002: Surface Frequency-Domain Electromagnetic Surveys
ITGP-004: Surface Time-Domain Electromagnetic Surveys
ITGP-012: Geophysical Data Management.

Field Instrument Base Station. A field instrument base station was established at each site to
provide quahity assurance/quality control of the geophysical data. Prior to collecting the base
station data, the instruments were used to determune that the location was clear of surface and
subsurface cultural interference (e.g , fences, utilities, and surface/buried metal objects).
Standard field procedures were used to take readings at the base station with each instrument (G-
858G, EM61, and EM31) before and after each data collection session. These opening and
closing base station files were reviewed as the survey progressed to assure proper instrument
operation during each survey period. Average readings for each base station file were recorded

on the base station summary form and are contained in project files.

Maguetic Base Station. A magnetic base station was used to record the diurnal variation in the
Earth’s magnetic field during the G-858G magnetic gradiometer survey, The magnetic base
station was established at a location determined to be clear of surface and subsurface cultural
interference (e.g., fences, utilities, and surface/buried metal objects) The G-856AX base
station magnetometer was time-synchronized with the G-858G field survey instrument and
programmed to record the Earth’s background magnetic field at 10-second ntervals during
magnetic survey. These base station data were later used during data processing to “dnft-
correct” the G-858G survey data for variations in the Earth’s magnetic field. Plots of the base

station data are presented in Appendix C.

G-858G Data Collection. Prior to and immediately following each survey session, 60 readings
of total magnetic field data were recorded with the G-858G at the field instrument base station.
Evaluation of the base station data indicates the instrument was operating properly during the
survey and that instrument drift was within acceptable limits. The spacing between the two G-
858G sensors was 2 5 feet (0.76 meters) during the investigation, with the lower sensor at
approximately 2.0 feet and the upper sensor at approximately 4.5 feet above the ground surface.
Magnetic survey data were collected at 0.5-second (approximately 2 0- to 2.5-foot) intervals

along north to south (N-8) oriented survey lines, spaced 5 feet apart. for a total of

K Carswell2-reportears2i03-1501/10 30 AM 2-2
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approximately 39,210 linear feet of survey coverage Magnetic data were stored in the int'ernal
memory of the G-858G, along with corresponding line and station numbers and the time of: -
acquisition. Field and magnetic base station data were downloaded to a personal computer,
backed up on Tomega® compatble zip disks, copied to compact disc (CD), and are retained in

project files.

EMG61 Survey. Prior to and immediately following each survey session, 20 readings of the
potential difference were recorded from the top and bottom coils of the EM61 at the field
instrument base station. Evaluation of the base station data indicates the instrument was
operating properly during the survey and that instrument drift was within acceptable limuts.
EM61 data were collected in the wheel mode at 2 5-foot station intervals along N-S and east to
west (E-W) oriented survey lines, spaced 5 feet apart, for a total of approximately 79,230 linear
feet of survey coverage. Data were stored in the digital data logger programmed with
corresponding fine and station numbers. EM61 data were downloaded to a personal computer,

backed up on Tomega® compatible zip disks, copied to CD, and are retained in project files.

EM31 Survey. Prior to each survey session, the EM31 was calibrated, the in-phase component
was zeroed, and 20 readings of conductivity and in-phase component data were collected at the
field instrument base station Following each survey session, EM31 closing base station data
were collected to venfy that the EM31 was operating properly and to provide a quantitative
record of instrument variation, or drift. during the survey period. Evaluation of the EM31 base
station data indicates the instrument was operating properly during the survey period. The EM31
survey was conducted 1n the vertical dipole mode and data were collected at 5-foot intervals
along N-S and E-W oriented survey lines, spaced 10 feet apart, for a total of approximately
39,090 linear feet of survey coverage. Data were stored in the digital data logger programmed
with corresponding line and station numbers. EM31 data were downloaded to a personal
computer, backed up on Iomega® compatible zip disks, copied to CD, and are retained in project
files.

2.3 Anomaly Verification
Following the field surveys, preliminary color-contour maps of magnetic, EM61, and EM31
data representing the site were plotted and field-checked to differentiate between anomalies

caused by known surface features and those caused by subsurface source materials.
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3.0 Data Processing

Contour maps of magnetic, EM61, and EM31 data were generated ustng the OASIS Montaj®
geophysical mapping system from Geosoft, Inc. These maps were color-enhanced to aid with

interpreting subtle anomalies. Select contour maps data are presented as Figures A-2 through A-
10 and B-2 through B-10.

A series of data processing steps were required to generate the contour maps. G-858G magnetic
gradiometer data were downloaded from the field instrument, corrected for diurnal dnft, and then
converted to an ASCII format file using the Geometrics, Inc. MAGMAP 2000® program. EM61
and EM31 data were downloaded from the data loggers and converted to ASCII format files
using DAT61% and DAT31® software from Geonics, Inc. The ASCII data files were then

review ed so that line numbers, station ranges, and overall data quahty could be assessed. Field
data file names and corresponding base station data files were recorded on the data file tracking
form. Data screening results were recorded on the base station summary form Following data
quality assessment, geometry corrections to field data files were made, 1f necessary, using a text

editor and recorded on the Geophysical Data Editing Form

Final, corrected magnetic and EM data files containing local geophysical station coordinates
(X,Y) and the geophysical measurement (Z) were converted to OASIS Montaj® . XYZ format and
imported into the geophysical mapping software. The data were bi-directionally gridded with an
Akima spline. The gnid cell size was 1.25 feet for the magnetic and EM61 data, and 2.5 feet for
the EM31 data. The names of files generated and processing parameters used were recorded on
data processing forms. All completed forms of magnetic and EM data collected during the

Investigation are retained in project files.

Due to the complexity of the some magnetic anomalies, enhanced data processing was conducted
on the Pre-Removal survey magnetic field data using the Geosoft UX Detect® interpretation
software. The UX Detect® software performs inverse modeling by calculating 3-dimensional
gradients of the magnetic data, determining the peak gradient locations, and then performing
Euler deconvolution to solve for the apparent depth of the source matenal of the anomaly. The
contour map of 3-dimensional magnetic gradient 1s most useful in reducing the complex

magnetic response seen 1n total field magnetic data to a hikely source area.

Enhanced data processing was performed on the EM61 data to aid with the depth determination
of geophysical anomalies and provide for more accurate interpretations of metal concentrations.
The UX-Detect® program, as applied to EM61 data, performs modeling by calculating the
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difference in the data response between the top and bottom coils, determining the peak locations,
then applying depth algorithms that use ratio response curves for both receivers to solve for the

apparent depth of the source matenal.
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4.0 Geophysical Survey Results

This section describes the methods used to interpret the magnetic and EM data collected at NAS
Ft. Worth JRB (Formerly Carswell AFB). The geophysical interpretation maps {Figures A-1 and
B-1) are based on the combined results of the instruments used to conduct the surveys.
Interpreted contour maps of the geophysical data are presented in Appendices A and B. The
theoretical background section (Appendix D) describes the factors influencing the observed

geophysical response for the vanous methods used

4.1 Interpretation Method
Anomalies shown on the magnetic and EM contour maps range from high to low values and

from negative to positive, depending on the type of data displayed. The observed anomalies in
the contour map of total magnetic field for the upper sensor have values above and below the
average magnetic field intensity of 50,600 nanoTeslas (nT) for north central Texas during the
survey peniods The typical magnetic data response to near-surface ferrous metallic debns is an
asymmetric south high/north low signature. The shape and amplitude of an induced magnetic
anomaly over a ferromagnetic object depend on the geometry, size, depth, orientation, and
magnetic susceptibility of the object. The upper sensor is generally more useful for interpreting
larger source objects such as landfill areas, underground storage tanks, and drums. The lower
sensor 1s generally more useful for interpreting small, near-surface source objects, such as scrap
metal and unexploded ordnance (UX0O). Used together, both are diagnostic for estimating the
size and depth characteristics of ferrous source matenials. Typically, an increase in total
magnetic field, particularly in the upper sensor, indicates an increase in the volume of
ferromagnetic matenals in the study area. However, this increase in field intensity can also be
caused by source materials located closer to the surface. To better understand G-858G upper
sensor magnetic field vanations, other data such as the G-858G lower sensor, EM61 and EM31
data were also analyzed Although contour maps of the G-858G lower sensor and vertical
magnetic gradient were interpreted, only the map of upper sensor data are presented since it 1s the

most useful for locating drum-sized objects.

The characteristic EM61 response over a buried metal object shows a positive-amplitnde signal,
with the amphitude being dependent on the size of the object, distance from the
transmitter/receiver coils, and the type of metal. Upper and lower receiver coil readings are
processed to determine a differential value that can be used to estimate the depth of source
objects. Although all EM61 data were evaluated during interpretation, only the bottom coul

EMS61 data are presented, since the bottom co1l 1s most sensitive to buried metal objects.
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The charactenstic EM31 anomaly over a near-surface metallic conductor consists of a narrow
zone having strong negative amplitude centered over the target and a broader lobe of weaker,
positive amplitude on either side of the target. As the depth of the target feature increases, the
characteristic EM31 response often changes to a positive amplitude centered over the target For
this type of investigation, EM31 data are generally more useful for interpreting small pits

containing more than one drum.

4.2 Data Interpretation
This section discusses the general characteristics of the geophysical data and describes the

geophysical characteristics specific to each anomaly 1dentified on the magnetic and EM contour

maps.

The site maps with geophysical interpretation (Figures A-1 and B-1) contam detailed information
about known surface features. The information contained on the site maps was translated from
the hand-sketched site maps generated in the field The anomalies shown on the site

interpretation maps coirespond to those shown on the data contour maps.

The magnetic and EM data contour maps show several low- to high-amplitude anomalies
throughout the sites. Some of these anomalies are caused by known surface features (i.e., fences

and manhole covers) and subsurface pipelines/utilities and are indicated as such on the data

contour maps.

The anomalies observed in the contour map G-858G total magnetic field data and the analytic
signal best depict the relative concentrations of metal at the site. The EM61 potential difference
data most accurately show the boundaries and relative depth of the near-surface metallic source
objects. The EM31 conductivity and in-phase component data are useful in distinguishing
pipeline trends and determiming whether anomalies seen m EM6] data represent continuous or
nearly continuous source objects (i.e., small pit containing more than one drum-sized object) or

simply a large number of point sources.

4.2.1 AQC 19 Anomalies

The geophysical anomalies dentified in the data are indicated on the data maps and
interpretation map as Anomalies A-1 through A-15. These anomalies are interpreted to be
caused by buried metal objects large enough to represent individual drums or pits containing
more than one drum. Ten of the anomalies are contained within the AOC 19 site boundaries,

while the remaining five are perimeter anomalies, which trend offsite  The site map with
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geophysical interpretation (Figure A-1) shows the boundaries and relative concentrations of

buried metal at the site.

Anomaly 4-1. Anotﬁaly A-1 consists of two individual anomalies that occur at (365N, 177E)
and (341N, 157E). Ancmaly A-1 occurs as multiple magnetic anomalies with responses,
which vary from 350 to 1,500 nT (Figure A-2). Anomaly A-1 is interpreted as moderate

concentrations of buried metal at depth.

Amnomaly A-2. Anomaly A-2 is a penimeter anomaly located at approximately (365N, 123E).
Anomaly A-2 occurs as a low-amplitude anomaly in the magnetic data with a response of
approximately 193 nT (Figure A-2). Anomaly A-2 has a moderate-amplitude response in the
EMS61 data of approximately 237 muiliVolts (mV) (Figures A-4 and A-5). EM61 UX-detect
depth modeling indicates that the source objects are approximately 1 to 2 feet below ground
surface (bgs) (Figure A-6). Anomaly A-2 extends beyond the western boundary of the survey
area, therefore the lateral extents of the anomaly cannot be determined. Anomaly A-2 is

interpreted as a low concentration of buried metal.

Anomaly A-3. Anomaly A-3 is located at approximately (337N, 226E). Anomaly A-3 occurs
primarily as a high-amplitude magnetic anomaly with a response of approximately 1,300 nT
(Figure A-2). Anomaly A-3 also has a subtle response in the N-S EM31 inphase component data
of approximately 0.7 parts per thousand (ppt) above background (Figure A-7). Anomaly A-3 1s
interpreted to be a low concentration of buried metal, not hkely a buned drum(s).

Anomaly A-4. Anomaly A-4 consists of multiple features in the north-central portion of the site
centered at approximately (295N, 135E). Anomaly A-4 occurs in the magnetic data with
responses, that vary from 1,500 to 3,300 nT (Figure A-2) and in the EM61 data with
responses, that vary from 100 to 3,000 mV (Figures A-4 and A-5). EM61 UX-detect depth
modeling indicates that the source objects are located between 1 to 5 feet bgs (Figure A-6).
Anomaly A-4 has a moderate amplitude EM31 conductivity response approximately 15
milliSiemens per meter (mS/m) below background (Figures A-8 and A-10). Anomaly A-4
occurs in the EM31 inphase component data as a moderate- to high-amplitude anomaly with a
response varying from 4 ppt above background to 10 ppt below background (Figures A-7 and
A-9). Portions of Anomaly A-4 extend beyond the boundaries of the survey area, therefore the
lateral extents of the anomaly cannot be determined Anomaly A-4 is interpreted to be caused

by a high concentration of buried metal, possibly representing buried drums.
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Anomaly A-5. Anomaly A-5 consists of two individual features that are centered at
approximately (255N, 170E) and (256N, 190E) Anomaly A-5 occurs as two high-amplitude
magnetic anomalies with responses, which vary from 2,600 to 3,100 nT (Figure A-2).
Anomaly A-5 is interpreted to be caused by a low concentration of buried metal, possibly

representing deeply buried metal objects.

Anomaly A-6. Anomaly A-6 1s a perimeter anomaly located at approximately (240N, 50E).
Anomaly A-6 occurs as a nioderate-amplitude anomaly with a magnetic response of
approaimately 900 nT and an EM61 response of approximately 220 mV (Frgures A-2, A-4, and
A-5). EM61 UX-detect depth modeling indicates that the source objects are located within 3
feet of ground surface (Figure A-6). Anomaly A-6 extends beyond the western boundary of
the survey area, therefore the lateral extents of the anomaly cannot be determined. Anomaly

A-6 is interpreted to be caused by a moderate concentration of buried metal, possibly

representing buried drums

Anomaly A-7. Anomaly A-7 is located at approximately (190N, 60E) Anomaly A-7 occurs as a
high-amphtude anomaly in the magnetic data with a response exceeding 3,700 nT (Figure A-2).
Anomaly A-7 has a subtle response of approximately 75 mV 1n the EM61 data (Figures A-4 and
A-5). EM61 UX-detect depth modeling indicates that the source objects are located within 3
feet of ground surface (Figure A-6). Anomaly A-7 is interpreted to be caused by a moderate

concentration of buried metal, possibly representing buried drums.

Anomaly A-8. Anomaly A-8 is located at approximately (160N, 130E). Anomaly A-8 occurs as
high-amplitude anomalies in the magnetic data (Figure A-2) and the EM31 data sets (Figures A-7
through A-10). The magnitude of Anomaly A-8’s response cannot be determined due to the
anomaly’s proximity to a nearby pipeline. Anomaly A-8 is likely a utility vault or valve box,
however, the possibility remains that it could be caused by buried drums.

Anomaly A-9. Anomaly A-9 consists of multiple features in the southwestern portion of the site
centered at approximately (135N, 80E). Anomaly A-9 occurs in the magnetic data as several
moderate- to high-amplitude anomalies with responses ranging from 600 t01,500 nT (Figure A-
2). Anomaly A-9 occurs in the EMG61 data as a broad distribution of anomalies with responses in
the range of 60 to 200 mV with isolated sources exceeding 1,500 mV (Figures A-4 and A-5).
EM61 UX-detect depth modeling indicates that the source objects are located between 1 to 3
feet bgs (Figure A-6). Anomaly A-9 occurs in the EM31 mnphase component data as a low that
exceeds 3.1 ppt below background (Figures A-7 and A-9). The EM31 inphase low corresponds
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with high-amplitude magnetic and EM61 anomalies indicating a high concentration of buried

metal, possibly representing buried drums.

Anomaly A-10. Anomaly A-10 1s located at approximately (100N, 15E) and (75N, 25E).
Anomaly A-10 occurs as two moderate-amplitude magnetic anomalies with responses that range
from approximately 450 to 820 nT (Figure A-2) Anomaly A-10 occurs in the EM61 data as
multiple low-amplitude anomalies with responses of approximately 25 mV (Figures A-4 and A-
5). EM61 UX-detect depth modeling indicates that the source objects are located between 3 to
4 feet bgs (Figure A-6). Anomaly A-10 is interpreted to be moderate concentrations of buried

metal, possibly representing buried drums.

Anomaly A-11. Anomaly A-11 1s a penimeter anomaly located at approximately (45N, 12E)
Anomaly A-11 occurs only 1n the magnetic data as a high-amplitude anomaly exceeding 1,500
nT (Figure A-2). A portion of Anomaly A-11 extends beyond the boundary of the survey area,
therefore the lateral extents of the anomaly cannot be determined. Anomaly A-11 is interpreted

as a low concentration of buried metal trending offsite to the west.

Anomaly A-12. Anomaly A-12 1s located at approximately (38N, 75E). Anomaly A-12 occurs
1n the magnetic data as a igh-amplitude anomaly with a response of approximately 1,000 nT
(Figures A-2). Anomaly A-12 occurs as a low-amplitude anomaly in the EM61 data with a
response of approximately 170 mV (Figures A-4 and A-3). EM61 UX-detect depth modeling
indicates that the source objects are located within 1 foot of ground surface (Figure A-6)

Anomaly A-12 is interpreted as a high concentration of buned metal, not likely a buried drum(s).

Anomaly A-13. Anomaly A-13 1s located at approximately (SON, 130E). Anomaly A-13 occurs
as a high-amplitude magnetic dipole with a response exceeding 1,300 nT (Figure A-2). Anomaly
A-13 has a moderate-amplitude response in the EM61 data of approximately 350 mV (Figure A-
4 and Figure A-5). EM61 UX-detect depth modeling indicates that the source object is located
between 1 to 2 feet bgs (Figure A-6). Anomaly A-13 occurs in the EM31 inphase component
data as a moderate-amplitude anomaly with a response of approximately 4 ppt (Figures A-7 and
A-9). Anomaly A-13 is interpreted as a high-concentration of buried metal, possibly

representing a pit of buried drums.

Anomaly A-14. Anomaly A-14 is located at approximately (92N, 260E). Anomaly A-14 occurs
as a low-amplitude magnetic anomaly with a response of approximately 200 nT (Figure A-2).
Anomaly A-14 has moderate- to high-amplitude responses 1n the EM61 data ranging from
approximately 500 to 2,800 mV (Figures A-4 and A-5). EM61 UX-detect depth modeling

KN'Carsw ell?repor/cars4/03'16 0173 53 PM 4-5



124 168

_indicates that the source objects are located between 2 to 3 feet bgs (Figure A-6) Anomaly A-
14 occurs as an EM31 inphase component anomaly with a response of approximately 2 2 ppt
below background. The magnetic and EM data responses for Anomaly A-14 may be partiaily
masked by the nearby metal fence. Anomaly A-14 is interpreted as a high concentration of

buried metal, possibly representing a buried drum(s)

Anomaly A-15. Anomaly A-15 is a perimeter anomaly located at approximately (18N, 50E).
Anomaly A-15 occurs in the magnetic data as a moderate-amplitude monopole with a response
of approximately 900 nT below background (Figure A-2) Anomaly A-15 has a moderate-
amplitude EM61 response of 300 mV (Figures A-4 and A-5). EM61 UX-detect depth modeling
indicates that the source objects are located between 1 to 2 feet bgs (Figure A-6). The
magnetic and EM data responses for Anomaly A-15 may be partially masked by the nearby
metal fence Anomaly A-15 extends beyond the boundary of the survey area, therefore the
lateral extents of the anomaly cannot be determuned. Anomaly A-15 1s interpreted to be caused

by a high concentration of buried metal possibly trending offsite to the south.

4.2.2 SWMUs 19 & 20 Anomalies

The geophysical anomalies identified in the data are indicated on the data maps and
interpretation map as Anomalies B-1 through B-7. These anomalies are interpreted to be caused
by buried metal objects large enough to represent individual drums, USTs or pits containing
more than one drum. The site map with geophysical interpretation (Figure B-1) shows the

boundaries and relative concentrations of buried metal at the site.

Anomaly B-1. Anomaly B-1 is located at approximately (307N, 177E) It occurs as a high-
amplitude anomaly in both the magnetic and EM data. Anomaly B-1 has a response of
approximately 2,700 nT in the magnetic data (Figure B-2) and 1,300 mV in the EM61 data
(Figures B-4 and B-5). EM61 UX-detect depth modeling indicates that the source object is
approximately 2 to 3 feet bgs (Figure B-6) Anomaly B-1 has a high-amplitude response in the
EM31 inphase component data of 6 ppt below background (Figutes B-7 and B-9) and in the
conductivity data of approximately 30 mS/m below background (Figures B-8 and B-10).
Anomaly B-1 is interpreted as a high concentration of buried metal possibly representing a

UST or a pit of buried drums.

Anomaly B-2, Anomaly B-2 is located at approximately (265N, 205E). Anomaly B-2 has a
low-amplitude magnetic response of approximately 120 nT (Figure B-2). Anomaly B-2 has an
EM®61 response of that exceeds 800mV (Figures B-4 through B-6). EM61 UX-detect depth
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modeling indicates that the source object is approximately 1 to 2 feet bgs. Anomaly B-2 has an
EM31 conductivity response approximately 10 mS/m below background and occurs in the
EM31 inphase component data with a response of 3.6 ppt below background (Figures B-7
through B-10). Anomaly B-2 is interpreted as a moderate concentration of buried metal

possibly representing a valve box, a utility vault, a UST or a pit of buried drums.

Anomaly B-3. Anomaly B-3 1s located at approximately (33N, OE). Anomaly B-3 occurs only
in the EM61 data with a response exceeding 250 mV (Figures B-4 through B-6). EM61 UX-
detect depth modeling indicates that the source object 1s within 1 foot of the surface. Anomaly
B-3 is interpreted as a low concentration of non-ferrous buried metal, not likely a buried

drum(s).

Anomaly B-4. Anomaly B-4 is located at approxamately (25N, 25F). Anomaly B-4 occurs only
in the EM61 data with a response that exceeds 500 mV (Figures B-4 through B-6). EM61 UX-
detect depth modeling indicates that the source object 1s within 1 foot of the surface. Anomaly

B-4 is interpreted as a low concentration of non-ferrous buried metal not likely a buried

drum(s).

Anomaly B-5. Anomaly B-5 is located at approximately (40N, 25E) Anomaly B-5 occurs only
1 the magnetic data with a response of 550 nT (Figure B-2). Anomaly B-5 is interpreted to be

caused by a low concentration of ferrous metal, not likely a buried drum(s).

Anomaly B-6. Anomaly B-6 is located at approximately (ON, 220E). It occurs as a high-
amplitude anomaly in both the magnetic and EM data. Anomaly B-6 occurs 1n the magnetic
data with a response of approximately 1,100 nT (Figure B-2) and in the EM61 data with a
response of approximately 70 mV with an isolated source exceeding 1,700 mV (Figures B-4
and B-5). EM61 UX-detect depth modeling indicates that the source object is approximately 1
to 3 feet bgs (Figure B-6). Anomaly B-6 occurs as a high-amplitude anomaly in the E-W
EM31 inphase data with a response of approximately 7 ppt below background (Figure B-9).
Anomaly B-6 has an EM31 conductivity data response that varies from 12 mS/m below
background to 14 mS/m above background (Figures B-8 and B-10). This signature is
characteristic of shallow buried metal. The linear nature of Anomaly B-6 indicates the
possibility that it could be caused by a section of pipeline/utility. Anomaly B-6 is interpreted
as a high concentration of buried metal possibly representing a section of pipe, a small UST, or

a pit of buried drums.
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Anomaly B-7. Anomaly B-7 is located at approximately (20N, 265E). It occurs as a high-
amplitude anomaly in both the magnetic and EM data. Anomaly B-7 occurs 1n the magnetic
data with a response of approximately 2,700 nT (Figure B-2} and in the EM61 data with a
response of approximately 1,300 mV (Figures B-4 and B-5). EM61 UX-detect depth modeling
indicates that the source object is within approximately 2 feet of the surface (Figure B-6)
Anomaly B-7 occurs in the EM31 conductivity data as a high-amplitude response that varies
from 80 mS/m below background to 50 mS/m above background (Figures B-8 and B-10). This
signature is typical of shallow buried metal The linear nature of Anomaly B-7 indicates the
possibility that it could be caused by a section of pipe. Anomaly B-7 is interpreted as a high

concentration of buried metal possibly a section of pipe or a trench/pit of buried drums.
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5.0 Conclusions and Recommendations

Surface geophysical surveys using magnetic and EM methods were conducted at the AOC 19
and SWMUs 19 & 20 sites at NAS Ft. Worth JRB (Formerly Carswell AFB) from February 12
through 16, 2001. The objective of the survey at the AOC 19 site was to locate buried metal
objects potentially representing drums The objectives of the survey at the SWMUs 19 & 20 site
were to locate buried metal objects potentially representing drums and a 10,000-gallon UST.

The total area investigated was approximately 189,950 square feet (approximately 4.36 acres).

Twenty-two geophysical anomalies caused by buried metal are 1dentified on the data maps The
site maps with geophysical interpretation (Figures A-1 and B-1) show the boundaries and relative
concentrations of buried metal at the sites. At the AOC 19 site, five anomalies are caused by
source anomalies that extend offsite. In order to fully delineate these anomalies site expansions
are recommended at the western and southemn boundaries. Intrusive mnvestigation is

recommended at all anomaly locations to identify the source objects.

Detailed hand sketches were drawn in the field to document all permanent site reference
features and to provide a basis for future reconstruction of the survey areas. Due to the
uncertainty of true field positions inherent when establishing survey areas using a 300-foot
fiberglass tapes in the presence of wind and surface obstructions (e g., fences, monitoring wells
and surface metal), the lateral precision for the survey areas and anomalies 1s believed to be

within +/- 2 feet.

Prpelines are indicated on the site interpretation maps where evident in the geophysical data.
However, the utilities shown on the maps should not be used to preclude proper geophysical
clearance work at those exploratory trenching locations where buried utilities are suspect. Proper
geophysical clearance work typically involves obtaming available utility maps and conducting

“point” clearances with an EM utility locator and ground penetrating radar.

To relocate the survey areas and anomalies, [T recommends using the detailed information

contained on the site interpretation maps (Figures A-1 and B-1).

kl.h
—_—
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APPENDIX A

AOC 19 Site

Site Map with Geophysical Interpretation
G-858G Total Magnetic Field Upper Sensor Contour Map
G-858G Total Magnetic Field Analytic Signal Map
EM61 Potential Difference Contour Maps
EM61 Target Depth Estimate Map
EM31 In-Phase Component Contour Maps
EM31 Conductivity Contour Maps
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APPENDIX B

SWMUs 19 & 20 Site

Site Map with Geophysical Interpretation
G-858G Total Magnetic Field Upper Sensor Contour Map
G-858G Total Magnetic Field Analytic Signal Map
EM61 Potential Difference Contour Maps
EM61 Target Depth Estimate Map
EM31 In-Phase Component Contour Maps
EM31 Conductivity Contour Maps

(NOT INCLUDED)
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APPENDIX C

Magnetic Base Station Plots



Figure C-1
Magnetic (G-856) Base Station

February 12, 2001
NAS Ft Worth JRB (Formerly Carswell AFB)

Project No 800870
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Figure C-2
Magnetic (G-856) Base Station

Febrauary 12,3, 2001
NAS Ft Worth JRB (Formerly Carswell AFB)

Project No 800870
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Figure C-3
Magnetic (G-856) Base Station

February 14, 2001
NAS Ft Worth JRB (Formerly Carswell AFB)
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Figure C-4
Magnetic (G-856) Base Station
February 15, 2001
NAS Ft Worth JRB (Formerly Carswell AFB)
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Metrotech Inc 9860-BRIL EM utility locator
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Naval Air Station
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D.1.0 Magnetic Method

The magnetic instruments used during the Naval Air Station (NAS) Ft Worth Joint Reserve Base
(JRB) surface geophysical surveys were a Geometrics, Inc., G-858G "walking mode" magnetic

gradiometer (G-858G) for acquinng survey data and a Geometrics, Inc., G-856 for collecting

magnetic base station data.

The G-858G, which 1s an optically-pumped cesium vapor instrument, measures the intensity of
the Earth’s magnetic field in nanoTeslas (nT) and the vertical gradient of the magnetic field in
nanoTeslas per meter (nT/m). The vertical gradient 1s measured by simultaneously recording the
magnetic field with two sensors at different heights. To determine the vertical magnetic gradient,
the upper sensor reading 1s subtracted from the lower sensor reading, and the result is then
divided by the distance between the sensors. The distance between sensors for this investigation
was 2.5 feet (0.76 meters) The vertical magnetic gradient measurement allows for better

definition of shallower anomalies.

During operation of the G-858G magnetic gradiometer, a direct current 1s used to generate a
polanzed monochromatic light. Absorption of the hight occurs within the naturally precessing
cesium atoms found in the instrument's two vapor celis'or sensors When absorption 1s compiete,
the precessing atoms become a transfer mechanism between light and a transverse radiofrequ-
ency (RF) field at a specific frequency of light known as the Larmor frequency. The light
tntensity 1s used to monitor the precession and adjusts the RF allowing for the determination of

the magnetic field intensity (Sheniff, 1991)

The Earth’s magnetic field is believed to originate in currents in the Earth’s liquid outer core.
The magnetic field varies 1n intensity from approximately 25,000 nT near the equator, where it is
parallel to the Earth’s surface, to approximately 70,000 nT near the poles, where 1t is perpendic-
ular to the Earth’s surface In Texas, the intensity of the Earth’s magnetic field vanes from

50,000 nT to 51,000 nT and has an associated inclination of approximately 54 degrees.

Anomalies in the Earth’s magnetic field are caused by induced or remnant magnetism Remnant
magnetism 1s caused by naturally occurming magnetic matenals. Induced magnetic anomalies
result from the induction of a secondary magnetic field n a ferromagnetic material (e.g.,
pipelines, drums, tanks, or well casings) by the Earth’s magnetic field The shape and amplitude

of an induced magnetic anomaly over a ferromagnetic object depend on the geometry, size,

£N'1231/87-10apa’Appe doc:O313:01(11 06 AM) D-1



depth, and magnetic susceptibility of the object and on the magnitude and inclination of the
Earth’s magnetic field in the study area (Dobrin, 1976; Telford, et al , 1976) Induced magnetic
anomalies over buried objects such as drums, pipes, tanks, and buried metallic debris generally
exhibit an asymmetrical, south high/north low signature {maximum amplitude on the south side
and minimum on the north). Magnetic anomalies caused by buried metallic objects generally
have dimensions much greater than the dimensions of the objects themselves. As an extreme

example, a magnetometer may begmn to sense a buried o1l well casing at a distance of greater than

50 feet.

The magnetic method is not effective in areas with ferromagnetic material at the surface because
the signal from the surface material obscures the signal from any buried objects. Also, the
presence of an alternating current electrical power source can render the signal immeasurable
because of the high precision required 1n the measurement of the frequency at which the protons
precess (Breiner, 1973). The precession signal may also be sharply degraded in the presence of

large magnetic gradients (exceeding approximately 600 nT/m).

The magnetic field measured at any pomnt on the Earth’s surface undergoes low-frequency
diurnal variation, called magnetic dnft, associated with the Earth’s rotation. The source of
magnetic drft 1s mainly within the 1onosphere, and its magnitude is sometimes large enough to
introduce artificial trends in survey data. The G-856 base station magnetometer was used to

record this drift for removal from the G-858G survey data dunng processing.

Applications of the magnetic method include delineating old waste sites and mapping
unexploded ordnance (UXO), drums, tanks, pipes, abandoned wells, and buried metallic debris.
The method also is useful in searching for magnetic ore bodies, delineating basement rock, and

mapping subsurface geology characterized by velcanic or mafic rocks.
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D.2.0 Frequency-Domain EM Induction Method s

Frequency-domain electromagnetic induction equipment used during this investigation consisted
of a Geonics EM31 terrain conductivity meter (EM31) coupled to an Omnidata DL720 digital
data logger. The EM31 consists of a 12-foot-long plastic boom with a transmutter coil mounted
at one end and a receiver coil at.the other An alternating current is applied to the transmitter
coil, causing the coil to radiate a pnmary EM field As described by Faraday's law of induction,
this time-varying magnetic field generates eddy currents in conductive subsurface matenals.
These eddy currents have an associated secondary magnetic field with a strength and phase shift
(relative to the primary field) that are dependent on the conductivity of the medium. The
combmed effect of the primary and secondary fields is measured by the receiver coil in-phase
(in-phase) and 90 degrees out-of-phase (quadrature) with the primary field. Most geologic
materials are poor conductors. Current flow through geologic materials takes place pnmanly in
the pore fluids (Keller and Frischknecht, 1966), as such, conductivity is predominantly a function
of soil type, porosity, permeability, pore fluid ion content, and degree of saturation. The EM31

is calibrated so that the out-of-phase component 1s converted to electrical conductivity in units of
millisiemens per meter (mS/m) (McNeill, 1980), and the in-phase component is converted to
parts per thousand {ppt) of the secondary field to the pnmary EM field. The in-phase component

is a relative value that 1s generally set to zero over background matenals at each site.

The depth of penetration for EM 1nduction instruments depends on the transmitter/receiver
separation and coi] onentation (McNeill, 1980). The EM31 has an effective exploration depth of
approximately 18 feet when operating in the vertical dipole mode (horizontal coils). In this
mode, the maximum instrument response results from materials at a depth of approximately
two-fifths the coil spacing (or, approximately 2 feet below ground surface with the instrument at
the normal operating height of approximately 3 feet), providing that no large metallic features
such as tanks, drums, pipes, and reinforced concrete are present. Single buned drums typically
can be located to depths of approximately 5 feet, whereas clusters of drums can be located to
significantly greater depths 1f background noise 1s limited or negligible. In the horizontal dipole
mode (vertical coils), the EM31 has an effective exploration depth of approximately 9 feet and is

most sensitive to materials immediately beneath the ground surface.
The EM31 generally must pass over or very near a buried metallic object to detect it Both the

out-of-phase and in-phase components exhibit a characteristic anomaly over near-surface

metallic conductors This anomaly consists of a narrow zone having strong negative amplitude

BNA123187-100apa Appe doc 83715 01(11 86 AM) D'3
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centered over the target and a broader lobe of weaker, positive amphtude on either side of the
target. For long, linear conductors such as pipelines, the characteristic anomaly 1s as described
when the axis of the coil (instrument boom) 1s at an angle to the conductor. However, when the

mstrument boom is oriented parallel to the conductor, a positive amplhitude anomaly is obtained.

The application of frequency-domain EM technigues includes mapping conductive groundwater
contaminant plumes in very shallow aquifers, delineating o1l brine pits, landfill boundaries and

pits and trenches contaimng buried metallic and nonmetallic debns, and locating buried pipes,

cables, drums, and tanks
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D.3.0 Time-Domain EM Induction Method

Time-domain electromagnetic induction equipment used during this investigation consisted of a
Geonics EM61 high-resolution metal detector (EM61) coupled to an Ommdata DL720 digital
data logger The EM®61 consists of one transmitter and two receiver coils each 1-meter square.
The transmitter and one receiver coil are co-incident within the instrument, the second receiver
coil 1s separated by 0.5 meters (m) Comparison of the readings n the two receiver coils allows
for discnmination between shallow and deeply buried metal objects. In operation, a pulse of
current in the transmitter coil generates a primary magnetic field that induces eddy currents in
nearby metalhe conductors, as described by Faraday's aw of induction. These eddy currents
produce secondary magnetic fields that are measured by the time-dependant, decaying voitage
they produce in the receiver coils. The internal electronics of the EM6! are designed such that
readings are taken in a very narrow time window following transmutter turn-off. The
measurement secondary fields in the absence of a pnmary field aliows for the high sensitivity
meaurements obtained with the system. Since the current ning diffuses down and outward,
readings taken immediately after current shut-off are most affected by near-surface conditions

and the later readings by the electrical properties of the deeper subsurface.

The EM61 1s generally adjusted in the field to have a zero millivolts {mV) response over

background conditions.

The EM&61 depth of penetration depends primanly on the size of the target, and to a lessor degree
on the type of metal (Geonics, 1997) The EM61 has an effective exploration depth in excess of

10 feet for locating large conductive features, such as tanks.

The EM61 generally must pass over, or very, near a buried metallic object to detect it. The
EMG61 charactenstic anomaly consists of readings elevated 10 to 20 mV above background for
small conductors and up to several thousand mV for large conductors, such as tanks. For
mapping long, linear conductors, the EM61 data 1s most useful when measurements are taken

perpendicular to the orientation of the conductor.
The application of near-surface time-domain EM techniques with instruments such as the EM61,

includes detecting and mapping metallic objects (buried pipes, cables, drums, and tanks), and

mapping the boundaries of landfill, pits or trenches containing buried metallic debris.
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AOC 19 Site Investigation Survey Points

HydroGeoLogic, Inc.
Prime Contract No. F41624-95-D-8005
Delivery Order No. 26

Subcontractor:
Baird, Hampton, Brown, Inc.

S e ] e e e SRGROUND. . e RIME 8 S e
LOCATION" :NORTBING “EASTING "ELEVATION ﬁELEVATIONw W ;DESG'RH’I'ION;? £

BHGLAOC1901 6963046.00 [2296012.77 604.11 Boring
BHGLAOC1902 6963004 26 |2296068.64 601 90 Boring
BHGLAOQCI1903 6962822.45 [2296067 10 598 80 Boring
BHGLAOC1904 6962771.02 |2296001 22 599.62 Boring
BHGLAOC1905 6962878.146 | 2295904 .4 601.995 Boring
BHGLAQC1906 6962761.843 {2295999.03 599.593 Boring
BHGLAOC1907 6963045.976 | 2296012.44 604.084 Boring
BHGLAOC1908 6962977.164 | 2295949 6 603.08 Boring
BHGLAOQC1909 6963052 561 |2295993.92 606.541 Boring
BHGLAOC1910 6963080.138 {2295977.25 612.536 Boring
BHGLAQCI1911 6963066.96 |2296003.74 606.64 Boring
BHGLAOCI1912 6963113.19 [2296037.66 611.10 Boring
BHGLAOC1913 6962753.91 |2295995.23 599.54 Boring
THGLAOCI1901A | 6962827.984 |2296060.22 599.157 Exploratory Excavation
THGLAOQCI9IB | 6962822.256 | 2296060.09 598 923 Exploratory Excavation
THGLAOCI901C | 6962822 503 |2296064.91 598.905 Exploratory Excavation
THGLAOC1901D | 6962828.711 j2296065.08 595.0% Exploratory Excavation
THGLAOCI902A | 6962804.601 |2295958.24 600.356 Exploratory Excavation
THGLAOCI1902B | 6962794 309 | 2295957.2 600.522 Exploratory Excavation
THGLAOCI1902C | 6962792.534 }2295972.45 599.863 Exploratory Excavation
THGLAOC1902D | 6962801.215 | 2295972 6 599.948 Exploratory Excavation
THGLAOCI903A | 6962801.471 |12295927.57 600.846 Exploratory Excavation
THGLAOCI1903B | 6962794.982 | 2295927 83 600.617 Exploratory Excavation
THGLAOCI19)3C | 6962793.89 }2295939.11 600.341 Exploratory Excavation
THGLAOCI903D { 6962801.87 |2295938.04 600.569 Exploratory Excavation
THGLAOCI904A | 6963002 676 |2295961.44 603.789 Exploratory Excavation
THGLAOCI904B | 6962993.997 }2295958.32 603.498 Exploratory Excavation
THGLAOCI1904C | 6962987.722 | 2295971.89 603.057 Exploratory Excavation
THGLAOC1904D | 6962997.141 {2295975 24 603.162 Exploratory Excavation
THGLAOCI905A | 6963048.419 |2296001.75 604.2 Exploratory Excavation
THGLAOCI905B | 6963063.03% 12296011.86 605.034 Exploratory Excavation
THGLAOCI1905C | 6963075.995 {2295999.69 609.063 Exploratory Excavation
THGLAOCI1905D | 6963060.529 | 2295988.61 608.708 Exploratory Excavation
WHGLT A050 6963013.36 (2296420.09 599.19 599.08 Monitoring Well
WHGLTAOS1 6962894.90 {2296247.12 598.37 598.30 Momtoring Well
WHGLTAO052 6962769.45 |2296098.07 597.12 597 00 Monitoring Well
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HydroGeoLogic, Inc.—Site Investigation Report, AOC 19—NAS Fort Worth JRB, Texas

NOTES FOR TABLES E.1 AND E.2

Sample date format: “YYYY-MM-DD”

F = The analyte was detected, but the associated numerical value is a concentration below
the reporting limit.

J =  The analyte was detected; the associated numerical value is an estimated concentration.
R = The data are unusable due to QC deficiencies.
U = The analyte was not detected. The associated value is the reporting limit.

Ul = The analyte was not detected. The associated value is the reporting limit, which may
be inaccurate due to associated QC deficiencies.

NA = Not analyzed

U.S. Air Force Center for Environmental Excellence
M \Deliverables\AFCER\DO26\R04-02 827 _E doc E-l HydroGeaLogic, Inc 4/18/02
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